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ERRATA ET ADDENDA.

VOL. I

Page 1. line 18. for « regarded Mr. MacLeay” read ¢ regarded by Mr. Mac.

Leay.”

10. line 1. dele * upper lip.”

21. note #, The name Dermaptera was first used by De Geer himself for
the mandibulated Hemiptera, which Olivier subsequently,
named Orthoptera. Leach improperly retained the latter
name, and separated the Forficulide therefrom, for which
with equal impropriety, he retained the name of Dermaptera.
Retzius, in his commentary on De Geer, confused these
names, by giving the mandibulated Hemiptera under the name
of Hemiptera, and a portion of the haustellated ones (Cimex,
&c.) under that of Dermaptera. The latter name ought
certainly to supersede Olivier's name, Orthoptera.

81. line 1. add: Hope. The Coleopterist’s Manual. Parts1,2,3. Lon-

don, 8vo. 1837—1840.
line 10. add: Stephexs. Manual of British Coleoptera. London, 1 vol.
8vo. 1839.
Spry and Shuckard. British Coleoptera delineated: in
parts, 8vo. 1839—
s Shuckard, Elements of British Entomology. Part 1.,
1839.

47. Messrs. Kirby and Spence, in a subsequent edition of their fn-
troduction, give the name Eutrechina instead of Eupodina.

86. See Entomol. Mag. vol. i. p. 92. for an account of the habits of
Broscus.

95. line 9. for * Zool. Journ.” read “ Zool. Misc.”

114. line 24. for * Helerocerus” read « Heterocerus.”

151. line 12. Mr. Miers has communicated to me a species of Cenptems, cap-
tured in the neighbourhood of Rio Janeiro, forming a dis-
tinct subgenus.

162. note ®, add : Erickson. Genera et Species Staphylinorum. 8vo. 1839.

192. note ®, add: Schmidt's Review of German Aphodii in Germar’s Zeitschr.

f. d. Entomol. No. 3.

196. * M. V. Audouin has communicated to me an instance of the de-
struction of the larvae of Melolontha vulgaris by Gordii.

285, note *, add: Germar. Distribution of Elateride, in his Zeitschr. f, d.

Entomol. No. 2.

332. line 35. for “exo™ read “ exotic.”

333. line 18, for ¢ fig. 40. 22." read “40. 23."

836. line, 5. M. Huber has published an extended memoir on the habits of
Attelabus in the Memoirs of the Academy of Genmeva, vol. viii.
part2.

346. line 28. for “ this disease™ read  curing this disease.”



viii ERRATA ET ADDENDA.

Page 407. Since the publication of the sheets relative to the Orthoptera,
two works especially devoted to that order have been pub-
lished ; namely, the second part of the second volume of Bur-
meister's Handbuch der Entomologie, 1838, and Histoire Natu-
relle des Insectes Orthoptires, 1839, by M. Serville. In these
works numerous new genera are proposed, chiefly founded
upon exotic species, under distinct names. Burmeister has
subsequently reviewed their synonymy in the third part of
Germar's Zeitschrift fur d. Entomologie.

428. note *, line 2. for « Blattide ” read « Mantid=."
451. fig. 55. 16. The short transverse lines at the tips of the antenne indicate
the extremities of these organs to have been cut off

VOL. II.

Page 5. add as note : ® Bisrioge. Rxrer. To THE NEUROPTERA.

Say, in Goodman’s Western Quarterly Reporter, vol. 9.
8vo. 1823. (13 sp. Neuropt. collected in the Expedition
to the Rocky Mountains.) — Ditto, Descriptions of new
North American Neuroptera (not yet published. See
his Life).

Burmeister. Hand. d. Entomologie, vol. ii. part 2. p. 2.
(Neuroptera) 1839.

Stephens, Curtis, Latreille, c.

15.. M. Lacordaire has published some original observations on the
different kinds of individuals composing the species of Termi-
tidee in his Jntroduction to the Natural History of Insects.

17. line 18. 1 have recently discovered an apterous species of this family,
possessing more than twenty-five joints in the antenne, and
3-jointed tarsi.

25. note *, The existence of the anomalous character of an additional pair of
eyes, placed on pillars, is not confined to the males of a single
species, or even subgenus of Ephemeridee. I have this day
(Masy 14. 1840) taken both sexes of the two-winged species,
figured by Mr. Stephens under the name of Cloeon dipterum,
and find that the males possess this character, and are, in co-
lour, quite unlike the females. Neither Leach nor Stephens
have noticed the sexual characters of Cloeon. The species
figured by Réaumur, possessing two similar additional pedun-
culated eyes (tom. iv. pl. 19. fig. 8.), evidently belongs, from
his accurate description of the very minute hind wings, to my
subgenus Brachyphlebia. Burmeister ( Handb. vol. ii. p. 798.)

: gives E. bioculata L., as the male of E. diptera L.

45. Mr. Swainson has published a figure of the larva of Ascalaphus
MacLeayanus Guild. in his volume on the Habits and In-
stincts of Animals, p.29. It differs from my fig. 63. 20. and
Sfrom Guilding’s description, in having only nine filamentous
processes on cach side.

51. Dr. Buckland has described a remarkable fossil insect, of which



ERRATA ET ADDENDA. ix

a wing only has been discovered, under the name of Hemero-
bioides giganteus ( Proceed. Geol. Soc. June 6. 1838); it having
appeared to me to possess greater affinities with the wing of
Hemerobius than any other existing insects.

Page 72. line 85. for ¢ apud ” read ¢ Apum.”

74. line 4. Say (Bostor Journ. of Nat. Hist. vol.i. no. 4.) describes a sectmn
of Lyrops with only one ocellus.

76. note *, The Baron de Romand has had the kindness to send me a copy
of a memoir on the variations in the nervures of the Hymen-
opterous wings, recently published by him pnvntelv, and illus-
trated by numerous figures.

82. line 10. and 22. for “ cuckoo flies” read ¢ ichneumon flies.”

84. et passim, for ¢ Bethyllus ” read “ Bethylus.”

88. The valuable classification of the Hymenoptera, published by
Mr. Haliday, reached me too late to be noticed in the text.
It is partially noticed in the Generic Synopsis.

114. line 18. for « Siricide " read “ Uroceride.”

119. and 121. Saint Fargeau, in his Hist. Nai. Hymopt. p- 5. notes 1, 2,
and $., has re.stated his opinion of the parasitic nature of
Urocerus and Xiphydria. The German entomologists, who
have such ample opportunities for studying the habits of these
insects, describe them as Xylophagous, and the structure of

. their jaws confirms such statement.
128. line 18. for * top ” read “tip.” .
line 33. I have used the name of Entomophaga instead of Latreille’s Pu-
pivora, which is inapplicable to the majority of the species.
125. note ®, add: Hartig. Revision of the fam. Cynipide (divided into twenty-
one Genera) in Germar's Zeitschrift, f. d. Entomol. No. 3.

127. line 20. for % 73. c.” read “ 73. 23, ¢.”

143, line 8. M. Wesmael (Ann. Soc. Ent. de France, 1837, pt.S.) describes
the habits of a B , which attacks Scolytus. I took one
of the species of this genus in the Parc de Belle Vue, near
Paris, on felled trees infested by Scolyti, and which M. Au-
douin also informed me was its parasite.

145, line 25. Moses Harris states that “on a moderate computation,” there
might be 20,000 minute Ichneumons found by him in a single
chrysalis of a goat moth, (Aurelian, pl. 23.).

146. line 28. bis, for “ its ” read “ their.” i

M. Schiodte has figured some Ichneumonide in Guérin’s Maga-
zin de Zoologie, which exhibit similar peculiarities in the mode
of exclusion of the eggs.

148. line 86. for « both at the top and bottom ” read * either at the top or
bottom.”

164. line 34. My monograph on Leucospis has been published in the second
part of Germar’s Zeitschrift, f. d. Entomologie.

169. Mr. Curtis, in his dissections of the ovipositor of Proctotrupes,
noticed, in addition to the parts figured by me ( fig. 78. 7 ),an
elongated membranous plate. I had also noticed this in seve-
ral of the females of this genus which I had dissected, but




X ERRATA ET ADDENDA.

concluded it was some extrancous matter or the lining of the
other parts.
Page 171. line 17. for « an inch ” read “a line.”
173. line 17. for ¢ Diapria,” read “ Diapria),”.
174. note ®, add : Klug, in Proceed. Roy. Acad. Berlin, 10 Jan., 1839 (and
in Annals of Natural History).
‘184. line 24. after Sodales add (Philopona Kirdy, F. B. Amer.)
line 26. after Diploptera add ( Diplopteryga K., F. B. Amer.)
207. line 9. and following." 8. 8. Saunders, Esq. has transmitted to his
‘cousin W, W. Saunders, Esq., from Albania, the mud nests
made by Pelopeeus spirifex; and Mr. Doubleday mentions
that the American species of that genus are well known in the
United States under the name of “ mud dabs,” from their nests
resembling a patch of mud.

212, line 84. fig. 84. 11. represents the labium of Sapyga punctata.

216. line 1. Mr. Shuckard has published (Annals of Nat. Hist. May, 1840)
the,commencement of a monograph on the family (as he terms
it) Dorylide, in which he describes two new genera and nu-
merous species; and has endeavoured to prove, 1. that these
insects are more nearly allied to the Mutillide, and are conse-
quently not furnished with neuters ; 2. that they are parasites ;
and 8. that my]genus Typhlopone ( fig. 86. 17—20.) is the
female of the genus Labidus. I propose to make some remarks
on this memoir, not coinciding with several of these opinions.

298. line 31. Mr. Swainson, unacquainted with these observations, has pub-
lished an sccount of the habits of a Brazilian species of Ama-
zon ant, which makes slaves of the neuters of other species, but
which it carries off in the perfect neuter state, and not whilst
larve or pupw. (On the Habits and Instincts of Animals,
p. 334.)

234. line 9. Mr. Swainson, in like manner, unacquainted with these observa-
tions, has detailed, as a new fact, the circumstance of the ants
of Brazil milking the Membracides of that region in conse-
quence of the absence of the Aphides. ( Habits of Animals,
p- 388.)

241. line 24. and 240. note ®*. M. Dufour’s memoir has been published in the
Annales des Sci. Nat. for Jan. 1839, accompanied by sup-
plemental observations by M. Audouin. In these memoirs
four distinct species are stated to form curved tubes at the
mouths of their burrows in the sand. M. Audouin (like Mr.
Shuckard), following M. Wesmael, considers the O. mureris,
whose history is detailed by Réaumur (Mém. 6. pl. 26. f. 2.),
as identical with Oplomerus spinipes. The O. rubicola L.
D. is closely allied to the O. levipes of Shk.

253. note *, add: Herrick Schaffer on the European Nomads in Germar's

Zeitschr. f. d. Entomol. tom. ii. pt. 1.5

Jardine’s Naturalist's Library, Volume on Bees, containing
figures and descriptions of some new exotic species by
myself.



ERRATA ET ADDENDA. xi

Page 257. note ®, line 4. for « fig. 89. 19.” read “89. 9.”
347. line 12. for ¢ Heterocera” read ¢ Rhopalocera.”
line 20. for ¢ Thysanumorpha” read ¢ Thysanuromorpha.”

368. line 8. See also Nordmann, in Rev. Zool. Soc. Cuvierr. Aug. 1838.

437. line 10. Mr. Hoy has given (Linn. Trans. vol. ii. p. 354.) an account of
the production of Chermes graminis (which is evidently iden-
tical with Livia Juncorum) from Juncus articulatus 8 of Lin-
n=mus, by whom it was supposed to be a viviparous variety.

44). line 1. for “species agreeing " read  species nearly agreeing.”

2. for “ Lachnus lanigerus ” read « Eriosoma lanigera.”
4, 5. dele ¢« which Mr. Haliday has conjectured is identical with
Phylloxera.”

445. line 2. for “ Pseud » read “ Pseud »

585. line 16. Mr. Gosse, in the Canadian Naturalist, London, 1840, p. 199.,
has described and figured the pupa and imago of an American
species of Ccenomyia, which he had observed amongst the
grass, extricating itself from the pupa, which ¢ is large, and
the hind segments have rings of spines; its colour is ch
brown, and it much resembles that of a large moth. I have no
doubt it is subterraneous in the pupa state.” I have followed
Latreille, the founder of this genus, in writing the name Ce-
nomyia.
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MODERN CLASSIFICATION

OF

INSECTS.

Orper THYSANOPTERA Haliday.*
(Genus Thrips Linn.)

Cuar. Wings 4, alike, long, narrow, membranous, neither folded nor

reticulated, with long cili, laid horizontally along the back when
at rest.

Mouth with two setiform mandibles; two triangular flat palpi-
gerous (but not galeated) maxille, and a palpigerous labium.
Tarsi, with two joints, vesiculose at the tip.
Pupa active, semi-complete.
The insects of this order ( fig. 57. 1. Phleothrips coriacea Hal.?)
Fig. 57.

are of a very minute size, rarel); exceeding a line in length; the body
is long, linear, and depressed; the head (fig. 57. 2. upper side) is

* Bisrioar. Rxrxx. To tax Taysaxorrzra. (Tarirnz.)
Haliday, in Entomol. Mag. vol. iii. and iv.
Schrank. Beitrage zur Naturgesch. 1776. Leipz.
Passerini, in Atti dell Acad. Georgofili. t. xii.
Vassali Eandi, in Mém. Acad. Turin, tom. xvi. p. 76.

Heeger. ?
Linneus, Fabricius, De Geer, Geoffroy, Latreille.
VOL. 1I. B

.-
<7



2 MODERN CLASSIFICATION OF INSECTS.

oblong, narrower than thorax, without any distinct neck; the eyes
are large, coarsely granulated, and occupy its anterior lateral angles,
besides which, there are ordinarily three ocelli between the eyes, and
behind the antenne ; the underside of the head (fig. 57. 8.) is pro-
lIonged into a kind of conical beak, which extends beneath the pro-
sternum ; the antennee (fig. 57. 7. and 57. 15. T. fasciata) are longer
than the head, filiform, and apparently varying in the number of joints
from five to nine, in consequence of the terminal joints being more or
less firmly soldered together ; they are inserted in front of the head.
The parts of the mouth, although constructed in the mandibulated and
palpigerous form, unite into a short conical sucker, which does not ex-
tend beyond the anterior coxse. The clypeus and labrum occupy the
anterior part, the latter being linear-subconical, beneath the base of
which arise a pair of horny setiform mandibles ( fig. 57. ¢.), of which
the base is dilated into a flattened plate in the species I have dis-
sected. (Mr. Haliday described them as having abulbous base, and, by
their junction towards the tip, as forming a 2-valved syphon.) The
maxillee (fig. 57. 5. and 57. 13. T. fasciata) are flat, elongate-trian-
gular, and pointed at the tip, without any apparent articulation, and
with a 2 or S-jointed palpus, arising on the outer edge near the
middle ; there is no appearance of an outer lobe or galea. The
labium ( fig. 57. 6.) is submembranaceous, and more or less attenu-
ated in front; in some species the mentum is very distinct, and the
labium is extended in front, between, and of equal length with, the
palpi*; but in T. fasciata (fig. 57. 14.) I could not perceive it to be
prolonged beyond the base of those organs; the labial palpi are very
short, and 2 or $-jointed.

De Geer was the first author who noticed the existence of palpi in
these insects. Latreille, also, described the maxillary pair, but re-
garded the labial palpi as articulated lacinizz. He, moreover, over-
looked the mandibles which were first observed by Strauss, who com-
municated the discovery to Latreille (Fam. Nat. p. 416.), who,
however, seems to have been inclined to doubt their right to such a
title, although admitting that, if they were really mandibles, they
would form a very peculiar family in the order Orthoptera; although

® « Rostri vagina (including the maxille and labium), submembranacea ad
basin lata et utrinque uni-palpigera (scil. the maxillary palpi), apice profunde tri-
fida; laciniis seque longis, media acuta; externis (scil. the labial palpi), subli-

nearibus triarticulatis; palpi (maxillary), brevissimi filiformes,” &c. Latr. Gen.
8.171.
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¢ I'ensemble de leur organisation” appeared more allied to the
Homoptera than the Orthoptera.*

The figures given above are the first which have yet been pub-
lished of the parts of the mouth in detail of these curious insects.

The prothorax is large, depressed, and more or less narrowed in
front, its hind part being broader than the head ; the meso- and meta-
thorax are large, flat, and closely soldered together, the former being
often the shorter, and transverse; the meso-scutellum is not a ¢on-
spicuous piece; the four wings are nearly alike, the anterior .pair
( fig. 57.11.) being rather larger than the posterior (fg. 57.12.) ; they
are ordinarily narrow, membranous, and without nerves, crossing and
resting horizontally upon the back, and furnished with long and deli-
cate ciliee, extending all round the wings. In some species, however,
Mr. Haliday describes the fore-wings as transformed into broadish
elytra, ciliated only behind, and with longitudinal and transverse nerves.
In some species the wings are wanting, at least in the males; the ab«
domen is terminated either by a long attenuated joint or by a 4-valved
borer in the female ; the legs are short, the anterior pair having the fe.
‘mora sometimes much incrassated, with a tooth near the inner extremity
(fig. 57.8.); the tibiee are simple, the tarsi 2-jointed, terminated by
a vesicle 4 without ungues; the base of the anterior tarsi is, in some
species, armed with a tooth, at least in the males; the middle (fg.
57. 9.) and posterior pair of legs (_fig. 57.10.) are simple. My figures,
87. 1—12,, are taken from the largest species of the order which I
have seen, and of which I captured a considerable number, creeping
under and upon the bark of felled trees, at Sévres, in July, 1837. It
appears to be nearly allied to Phleeothrips coriacea Hal

The eggs of Phleothrips statices Hal “are shaped like those of
Culex, being cylindric, rounded at one end, and crowned with a knob at
the other.” The larva (fig. 57. 16., from De Geer) is equally active with
the imago inhabiting the same situations, and differing in smaller size,
softer body, distinct thoracic segments ; ¢ the mouth is almost alike,
the antenns and legs shorter ; there are no simple eyes, and the com-

* If regarded as Mandibulata (although they are certainly not Dacnostomatous),
they will possess the greatest affinity with those Biomorphotic insects which have
equal sized unfolded wings, and which will be found amongst the earlier families of
Neuroptera, especially the Termitide.

+ De Geer observes, that, when the animal presses this vesicle on the surface upon
which it walks, its diameter is increased, and it someti appears , the con-
cavity being in proportion to the pressure, which made him suspect that it acted like
a cupping-glass,

B 2
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pound eyes are replaced by conglomerate eyes ; the pupa ( fig. 57. 17.,
from De Geer) resembles the perfect insect, but the articulation of
the limbs is obscured by a film, and the wings enclosed in short fixed
sheaths. The antenn are turned back on the head, and the insect,
though it moves about, is much more sluggish than in the other
states.” (Haliday, Ent. Mag. 15. p.440.) The larvee are generally
much paler coloured than the imago, being in some species blood red,
whilst the imago is black ; in others, pale yellow.

These insects are found upon various plants, sometimes swarming in
immense profusion in various kinds of flowers, especially the large white
hedge-convolvulus ; they are very agile, and often leap to a considerable
distance when disturbed. They feed upon the juices of plants, and
are often extremely injurious, especially in hot-houses and vine-
houses ; the leaves upon which they reside being marked all over
with small decayed patches. They also, especially, infest melons, cu-
cumbers, kidney beans, &c. Various plans for their extirpation are
given in the Gardener's Magazine, and in Major’s work on the insects
which infest fruit trees.

One species, to which Mr. Haliday has applied the specific name of
Thrips cerealium, infests the wheat, sometimes to a mischievous
extent. This species was observed by Mr. Kirby, between the
internal valve of the corolla and the grain, and taking its station in
the furrow of the seed, in the bottom of which it seems to fix its
rostrum, and by depriving it of its moisture, occasions it to shrink up,
and become what the farmers call pungled. One sex of this species is
apterous ; the larva is yellow and very nimble, and the pupa whitish,
with black eyes, and very slow and sluggish. (Zinn. Trans. vol. iii.
p- 247.)

According to Vassalli Eandi (quoted by Mr. Haliday), this species
also gnaws the stems above the knots, and causes the abortion of the
ear. In the year 1805, one third of the wheat crop in Piedmont
is said to have been destroyed by this minute insect ; and in the same
year the wheat crops in England suffered materially from a similar
cause.

Another species is very injurious to the olive tree in the territory
of Pietro Santa in Tuscany, fixing itself on the under side of the
leaves. As early as the month of April, four or five eggs are de-
posited on each bud; and, as the generations of the insect succeed
from spring to the end of autumn, the number of insects becomes
inconceivable. (Passerini, “ Alcune notizie sopra una specie d'Insetto
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dannoso agli Olivi,” &c. in Atti dell Accad. de Georgofili, t. xii. and
Guérin, Bullet. Zool. p.12.)

In Hill's Decade of Curious Insects, 1773, an insect is described
under the name of Alucita pallida (the straw-coloured Chinch), which
is evidently a species of Thrips, of which great numbers are asserted
to have been discharged by “a studious gentleman, very subject to
the headach,” whilst sneezing.

The relations of this order are very difficult: the nature of the
metamorphoses would unite it with the Orthoptera or Hemiptera,
whilst the structure of the wings and mouth remove it from both
those orders ; the mouth, indeed, seems to be of a character almost
intermediate between the Mandibulata Jand the Haustellata; the
setiform mandibles are very like those of the Hemiptera, whilst the
general disposition of the other parts of the mouth are more like
those of a real mandibulated insect. It appears doubtful to me, how-
ever, whether the action, even of the maxillee, can be transverse, or
whether the insect can be said to bite its food.

The order comprises but a single family, THRIPIDE Leach, the
species of which are far more numerous than has been generally sup-
posed, as may be learned from Mr. Haliday’s valuable memoir, pub-
lished in the Entomological Magazine, No. 15. I have also seen some
plates containing magnified figures of various species of the family by
M. Heeger ; but I am not aware whether they are yet published.

Orper NEUROPTERA Linneus.

Caar. Wings four, generally large, equal sized, membranaceous,
with numerous areolets, posterior pair ordinarily not folded.

Mouth with transversely moveable jaws.

Abdomen of the females unarmed with a pungent multivalve ovi-
positor.

¢ Scapulee and parapleuree parallel and oblique.” Kirby.

Pupa various, in some quiescent, with the limbs folded over the
breast ; in others active, and more or less resembling the perfect
insect ; larva with six articulated legs.

The insects of this order, established by Linneeus, differ from those
of the preceding orders in the membranaceous structure of their four
naked wings, which, together with the masticatory trophi, will suffi-
ciently separate them from the whole of the haustellated division.

B3
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From the equally mandibulated Hymenoptera, they are removed by-
the equal size of their wings, by their non-possession of a pungent sting,
or multivalve ovipositor, and by their maxillee and labium not uniting
to form a tubular apparatus. From the Trichoptera, which are still
associated with them by the continental entomologists, they are separ-
ated by the collar-like neck, pilose, branching-nerved wings, elongated
coxe, and obsolete trophi, which characterise the latter named order.
This order comprises several well-known families of insects, namely,
the beautiful dragon flies, the May flies, lace-winged flies, white ants,
and ant-lion flies ; and derives its name from the Greek, vevpor, a
nerve, and #repov, & wing; in allusion to the beautiful net-work with
which their wings are ornamented, forming a very numerous series of
cells or areolets, far exceeding in number the cells in the wings of any
other insect. The order is one of comparatively small extent, being
far inferior in point of number of species to many of the other orders;
but the characters, which distinguish even the few families of which it
is composed, are far more discordant than those of any of the rest,
there being scarcely a leading characteristic of the order which does
not meet with an exception ; thus, in some genera, the posterior wings
are either larger or smaller than the anterior, sometimes, as in certain
genera, as Cloeon, they entirely disappear ; in others, as the female
Boreus, and one of the species of Atropos, the wings are entirely ob-
solete ; again, in the male Boreus, they are not membranaceous but
leathery. The structure of the mouth is very varied; in Libellula it
assumes an anomalous appearance; and in Ephemera the jaws are en-
tirely obsolete. The transformations are also equally varied ; indeed,
Mr. MacLeay states that the essential character of the order is
varied, the larvee undergoing either an incomplete (Corydalina), obtect
(Myrmeleonina), subsemicomplete (Libellulina), or semicomplete me-
tamorphosis (Termitina). Myrmeleon, however, most certainly has
an incomplete pupa ; whilst the transformations of the Libellulidee and
Ephemeridee, which (according to Latreille, as quoted by MacLeay),
compose the stirps Libellulina, although peculiar and very unlike each
other, appear to me to enter into the semicomplete species of trans-
formation. It isto be regretted that Mr. MacLeay has given no defi-
nition of the term subsemicomplete, which he proposed for this stirps.
As to the transformations of the Panorpide, it will be seen, from my
account of that family, that the theories which Mr. MacLeay enter-
tained respecting it (Hore Ent. p. 433.) are completely fallacious.




" NEUROPTERA. . v

The body is generally long and slender, of a soft, or but slightly scaly
consistence ; the head is not generally immersed in the prothoracic
cavity, the prothorax being mostly collar-shaped, and forming with
the other thoracic segments a portion of the body, well distinguished
from the abdomen, which is, however, ordinarily sessile; the ocelli,
two or three in number, are generally present.

There is also a great dissimilarity in the habits and economy of
these insects, although the majority are predaceous. In their larva state
their abodes are very diversified, some laryse residing in the water,
others in damp earth, others living exposed upon plants, others again
concealing themselves under a cloak of excrement, or in a pitfull of
fine sand, whilst a few reside in colonies of immense extent. These
insects are of an intermediate size, none exceeding our largest dragon
flies in size, and none equalling in minuteness the minims of the
Hymenoptera or Coleoptera.

Various insects of this order have afforded to Carus, Bowerbank,
Tyrrell, and others, materials for the discovery and observation of the
circulation of the blood in insects.

Linnsus, whose character of the order was simply « Alee 4, nude,
venis reticulatee : cauda sepius aliquo sexus adminiculo instructa, in-
ermis” (Syst. Nat. t.ii. p.901.), introduced into it the following
genera, Libellula, Ephemera, Phryganea (or the caddice flies), Heme-
robius, Myrmeleon, Panorpa, and Raphidia ; the winged individuals of
the genus Termes being introduced into the genus Hemerobius, whilst
the apterous individuals were placed amongst the apterous insects.
Fabricius remedied this error by taking in Termes amongst the other
Neuroptera ; which name, however, he altered to Synistata, but added
thereto the spring-tailed insects (Thysanura ZLatr.). He also raised
the genus Libellula into a distinct order (or class), Odonata.

Latreille adopted the order as left by Linnseus, with the addition of
Termes; but Mr. Kirby separated Phryganea from the Neuroptera,
and formed it into a distinct order under the name Trichoptera, in
which he has been followed by English entomologists. MacLeay, how-
ever, further united the Perlidee with the Trichoptera, in consequence
of having evidently misunderstood Latreille’s sections given in the
Genera Crust. et Ins. t. iii. p. 209. and 212.*, and dividing Latreille’s

® Mr. MacLeay says that the Perlarie of Latreille’s Gen. Crust., &c., or the

Phryganeidee of Lamarck, is evidently a natural group, whose larvee (admirably de-

seribed by Aristotle under the name of Xylopthori) are aquatic, and live in tubes

or sheaths made by themselves; and he then insists that the larve, metamorphoses,
B 4
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little group Megaloptéres into two, keeping Corydalis (Corydalina
MacLeay) in the order Neuroptera, and giving  Megaloptera Latreille,
as a distinct and osculant group between that order and the Trichop-
tera: Boreus being also removed from the Neuroptera, and forming a
distinct osculant group between it and the Orthoptera. It is scarcely
possible to conceive a more unnatural mode of treating this order.
More recently M. Brullé, in his Entomology of the Morea, has en-
deavoured to construct another distribution of these insects, which he
divides into four orders, namely : — :

1st, The Dictyoptera®, comprising Libellula, Ephemera, and Perla.

2nd, The Isoptera, consisting of the single genus Termes.

8rd, The Trichoptera, consisting of the single genus Phryganea.

4th, The Neuwroptera, containing the remainder of the Linnean
genera. The genera Raphidia, Mantispa, and Psocus being removed
to the order Orthoptera.

In rejecting these views, both of Brullé and MacLeay, I am influ-
enced by the evident diversity which exists amongst these insects,
whereby groups, most nearly related to each other, would be removed
far apart were we to adopt them; thus ex. gr. Perla is clearly more
nearly related to some of the genera left by Brullé in his restricted
order Neuroptera than it is to Ephemera. It is for the same reason
that I am not fully convinced of the propriety of keeping Phryganea
as a distinct order, although I have thought it better to follow the
steps of Kirby, Stephens, and MacLeay, respecting its separation,
rather than unite it with the rest of the Neuroptera into one order as
Latreille and Pictet have done.

Regarding then the Neuroptera as an order distinct from the Tri-
choptera, which is to be restricted to Phryganea, we find it related
of course, on the one hand, to the Trichoptera, whilst, on the other, it
closely approximates to the Orthoptera. -The curious genus Mantispa,

antennz, mouths, and wings of Perla and Phryganea, all manifest their close affinity.
(Hore Ent. p. 430.) Now Latreille has nowhere given Phryganea as portion of
the Perlarie, as Mr. MacLeay clearly thought he had done ; for had he studied the
tabular distribution given in a preceding page of the ¢ Genera,” he would have seen
that Latreille bad not the slightest idea of uniting the Perlide and Phryganeide
into one group ; whilst, had he known the larva and metamorphoses of Perla, he
would have found that they were as unlike those of Phryganea, as are the mouths
and wings of the two genera.

® Leach had previously used this name for the genus Blatta ; its application, there-
fore, to other insects was not warranted.
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alternately placed by Latreille amongst the Orthoptera and Neurop-
tera, has been supposed by MacLeay to constitute a passage between
the two orders; but from what I have already advanced concerning it
(Vol. 1. p. 412. note 1), I am but little inclined to adopt this relation
beyond one of analogy ; if, indeed, the pupa of Mantispa were ascer-
tained to be active and semicomplete, there might be better grounds
for this relation. In like manner Mr. MacLeay has considered the
Panorpideous genus Boreus as a connecting link between the two
orders ; influenced, indeed, not by the real characters of the insect,
but apparently by Panzer having called it a Gryllus, and by the in-
sufficient observation of early authors. There exist, however, nearer
points of relation between the two orders than those pointed out by
MacLeay ; thus the genus Termes, in the structure of the mouth, and
especially thegaleated maxillee and labium, is almost identical with the
Orthoptera. The same may also be said of the Perlide, which have
also the posterior wings longitudinally folded, and the extremity of the
body terminated by articulated filaments; their pupa state is also
active, and the larva resembles the imago.

Various plans have been suggested for the classification of this order.
Latreille, in his various works, has adopted an arrangement founded
upon the natural habits of these insects, commencing with those ¢ vi-
vant de rapine,” at the head of which the Libellulee are pre-eminent,
followed by Ephemera, which, although destitute of organs of nutrition
in the perfect state, is predaceous whilst a larva, and is closely allied
to Agrion in the antenne, form of head, size of eyes, &c. These
are followed by other predaceous tribes, which are succeeded by the
omnivorous white ants, and this series is closely followed by the Phry-
ganee. The peculiarities of these insects in the preparatory states
« consolident I'établissement et la suite des familles qui remplissent

cet ordre.” (Latr. Cons. Gen.p.73.) In the Régne Animal (vol.v.
p- 284.) we, however, find a more precise sketch of this proposed ar-
rangement : —

1. Insectes carnassiers, demi-métamorphose, larves aquatiques.

2. Insectes carnassiers, métamorphose compléte, larves terrestres

ou aquatiques.
8. Insectes carnassiers, ou omnivores, terrestres, demi-métamorphose.

[4- Insectes herbivores, métamorphose compléte, larves aquatiques,

se construisant des domiciles portatifs.” Phryganea.]
In the genera Crustaceorum, the arrangement of the families of
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which the order is composed, founded upon these conside.rations, was
as follows : —

Tribe 1. Subulicornes (having very short subulate antenna), com-
posed of (a) the mandibulated Libellulee ; and (5) the emandibulated
Ephemerse.

Tribe 2. Filicornes (having long, multi-articulate antenns), com-
posed of (a) the following mandibulated types, Panorps, Myrmeleon,
Hemerobius, Sialis, Corydalis (all with 5-jointed tarsi), Termes and
Raphidia (with 4-jointed tarsi), Psocus (with 2 or 3-jointed tarsi), and
Perla (with 3-jointed tarsi), and of () the single emandibulated genus
Phryganea.

In the Régne Animal the same arrangement of the families is pre-
served ; but] they are divided into three primary tribes : — 1. Subu-
licornes (as above) ; 2. Planipennes ; and, 8. Plicipennes, the second
of which comprises all the mandibulated filicorn species ; and the Pli-
cipennes, the emandibulated Phryganea ; the Planipennes being com-
posed of the five following, families, Panorpates, Myrmeleonides,
Hemerobines, Termitines, and Perlides.

To this arrangement M. Pictet and Mr. Newman (who have both
particularly studied this order of insects) object, on the ground that
the section Planipennes is of too heterogeneous a nature; and the
former author (Mem, Sialis) accordingly proposes the adoption of six
families in the order (including the Phryganea), namely : 1. Subu-
licornes Latr. ; 2. Planipennes (Hemerobius and Myrmeleon); 3. Pa-
norpates ; 4. Termitines ; 5. Perlides ; 6. Phryganides.” If we thus, how-
ever, separate the Latreillian Planipennes ‘into four groups, it appears
to me to be equally necessary to raise the two divisions of the Subu-
licornes to a like rank, which indeed Mr. Newman has done (Ent.
Mag. No. 18. p.237.) ; but it does not appear to me that a sufficient
equality has been maintained in the construction of the natural
families.

Taking the transformations as the ground of the distribution of the
order, it appears to me to form two primary divisions : —

1. Those with an active pupa, undergoing a metamorphosis which, for
wantof a better name, we may, with MacLeay, term subsemicomplete;
in all which there is & greater dissimilarity between the larva and
imago states than exists in the insects typical of the monomorphous,
semicomplete metamorphosis (Gryllus, &c.) Here belong the Psocide
and Termitide, which have terrestrial larvee, and the Libellulide
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Ephemeride, and Perlide, which are aquatic in their preparatory
states. I term the species of this division Biomorphotic insects.

2. Those which have quiescent incomplete pupee, which, however,
acquire the power of locomotion shortly before the assumption of the
perfect state. This division (Subnecromorphotica) comprises the families
Myrmeleonidee, Hemerobiide, Sialidee, Panorpids, Raphidiidee and
Mantispidee.®* Other arrangements might be adopted by considering
other characters as of primary importance. The succession of the fami-
lies proposed by Pictet appears the most natural of any hitherto pub-
lished. The families, 1. Termitidee ; 2. Psocide ; and, 3. Perlide, have
the greatest relation to the Orthoptera; to these succeed the 4th family
Ephemeridee, and the 5th Libellulidee ; the 6th family Myrmeleonidee,
in the general form of the body and wings, appears to be the nearest
to the Libellulidee ; to these succeed, 7th, the Hemerobiide ; 8th, the
Sialidee ; 9th, the Panorpide ; 10th, the Raphidiidee ; and, 11th, the
Mantispidee, which last also manifest a near relation to the Or-
thoptera.

The family TeErMiTIDZ t is composed of the various species of
exotic insects, known under the name of white ants, placed by Lin-
neus in the order Aptera, on account of the apterous condition of

® This arrangement nearly corresponds with that suggested by Latreille in his
Hist. Nat. Gen. Ins. tom. xiii. p.loo.,nmommtunlthmthnadoptedmﬂm
body of his work.

t+ Bisiioor., Rerzs. 10 THE TERMITIDE.
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some of the individuals, whilst he regarded the winged ones as be-
longing to the neuropterous genus Hemerobius.

M. Brullé proposes to form these insects into a distinct order in
his work on the insects of the Morea, named Isoptera; whilst
Mr. Kirby regards them as forming, together with the ants, to
which they are allied in 8o many points in their economy, a passage
between the orders Neuroptera and Hymenoptera.

These insects live in communities of countless numbers, of which
the majority are apterous. The males and females are, however,
winged, and are distinguished from the other Neuroptera by the
following characters. The body is oblong, depressed, and of nearly
equal breadth throughout (fig. 58. 1. represents a large Brazilian

Fig. 58.

{

species) ; the head is of moderate size, horizontal, and rounded behind
(fig. 58.2. front of head) ; the eyes lateral, prominent, and subglobose ;
the ocelli, two in number, more or less distinct, placed between the
eyes, the third ocellus being subobsolete; the antennee short, with
about twenty submoniliform joints, the basal joint being the largest
(fig. 58.9.) ; the clypeus and labrum are distinct (fig. 58.2.), the
latter produced over the mandibles, and subtriangular in form, with the
sides rounded. The mandibles (fig. 58. 8.) are horny, flattened, and
triangular in form, with several teeth on the inner edge ; the maxille
(fig. 58. 4. under, 58. 5. upper side of the maxille) are flat, horny,
and terminated by two strong hooked teeth, and defended by a very
broad external lobe or galea ( fig. 58. 4. 5. x .) ; the maxillary palpi are
rather longer than the maxille, filiform, and 5-jointed ; the labium
(fig. 58.6. beneath, 7. laterally) is very perfect in its formation, being
of large size, and occupying the greater portion of the under surface
of the head ; the mentum is coriaceous, transverse, with the fore mar-
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gin rounded ; the labium itself is divided at the apex into four nearly
equal conical lobes; and the labial palpi are filiform and 3-jointed.
Within the mouth, attached to the inner base of the labrum, arises
a large coriaceous lobe ( fig. 58. 7. 0. and 58. 8. detached), somewhat
emarginate in front, and which is the lingua, here as fully developed as
in the saltatorial Orthoptera and Libellulidee.

The three thoracic segments are distinct; the prothorax of mo-
deratesize, shield-like, and either transversely quadrate or semicircular,
with the anterior margin straight, and the posterior rounded; the
meso- and meta-thorax are of nearly equal size ; the wings are nearly
twice as long as the body, narrow, and of equal size, they are not so
hyaline as in the majority of the insects of this order; the costal and
subcostal nerves are very robust, but all the other nerves are but
slightly visible ; when at rest they are carried flat upon the back ; the
legs are rather short, slender, and simple ; the tibiee are cylindrical,
with two or three spurs; the tarsi ( fig. 58. 10.) are 4-jointed, the
three basal joints being very short and hairy beneath; the abdomen
is flattened, with transverse segments, and terminated at the sides by
two minute conical 2-jointed styles ( fig.58.11. The figures 58. 1—11.
are taken from the large Brazilian species figured.)

With the exception of two or three small species of this family (T.
lucifugus Rossi, T. flavicollis Fab., and T. flavipes Kollar in Isis, 1833),
these insects are chiefly confined to the tropics, where the immense
numbers of which their communities consist, together with their devas-
tating powers, render them the most absolute pests of mankind. They
attack furniture, wood-work, and merchandise of every kind ; and their
instinctive powers are so great, that every particle of furniture in a
house may be destroyed without their presence being even suspected,
as they form their burrows under ground, and make their places of
exit immediately beneath the legs of tables, &c., of which they com-
pletely eat away the interior, leaving only a thin outer shell, which
crumbles to dust on being moved. The nests of these insects are of
a very large size, and varied in form according to the species. That
of T. fatale Linn. (Bellicosus Smeathm.) is sometimes not less than
ten or twelve feet high, of a conical form, with numerous conical
turrets on its sides; it is formed of clay, and, being soon coated with
grass, Jooks like a haycock. The strength of these nests is so great
that, when raised to little more than half their height, it is the practice
for the wild bulls to mount upon them as sentinels, whilst the rest of the
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herd is feeding; and Smeathman and four of his companions mounted
on the top of one of them to obtain a view of any vessel which might
come in sight. The nests of T. atrox and mordax are cylindrical
pillars, three quarters of a yard high, with a projecting roof; whilst
T. destructor Fabr. (T. arborum Smeathm.) constructs its nests of
different sizes, amongst the branches of trees, seventy or eighty fees
high. T. viarym appears, from the observations of Smeathman, to re-
side in holes in the gromd. T. lucifugus makes its lodgements in
the trunks of pines and oaks, in which they form a number of irregular
burrows. Dr. Burmeister showed me a colony of T. flavipes at Berlin,
which he kept in a flat earthenware jar filled with rotten debris, and
covered with damp pieces of wood, in which the insects burrowed.
The societies of these insects consist, according to Latreille (who in-
vestigated the economy of T. lucifugus, which he discovered at Bor-
deaux), of five kinds of individuals, namely : 1. Males, and, 2. Fe-
males, closely resembling each other externally, and agreeing with the
characters given above ; 3. Individuals, described by Smeathman and
Fabricius as pupe, but called neuters by Latreille and Kirby, and
soldiers by Smeathman (fg. 58.14. T. flavipes), having a soft, elon-
gate, oval body, destitute of wings, and a head of gigantic size, armed
with long and powerful sickle-shaped jaws, in which the under, as welt
as the upper, side of the head is horny, with the maxille and labrum
very minute, and the palpi long and slender. My fig. 58. 15. repre-
sents the under side of the head of T. flavipes in which the upper
lip is long and entire ; but in another species, from Fernando Po, in
my collection, it is very deeply notched ( fig. 58.16.); the eyes appear
entirely wanting ; the parts of the mouth of these members have not
been previously described. These individuals are much less nume-
rous than the workers, being in the proportion of 1 t0100. They
are employed as sentinels and soldiers, making their appearance when
the nest is invaded, attacking the intruders, and inciting the labourers
to work. 4. Apterous individuals, called larvee by Latreille, Kirby,
&c., and workers by Smeathman, very much resembling the winged
individuals, but with the head larger and rounded ; the eyes and ocelli
wanting ; the mandibles not larger than in the winged individuals;
the thorax, with the three segments, distinct and wingless ( fig. 58. 12.
T. flavipes); these are considerably smaller than the so-called neuters,
and are the most numerous and most active portion of the community;
they are the workers and architects of the nest; they collect food,
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form covered ways, guard the males and females, and take care of the
eggs and young : and, 5. Pupsm, first observed by Latreille, and de-
scribed by him as resembling the workers, but having four white tu-
bercles on the back of the meso- and meta-thorax, in the shape of
rudimental wings. In a small African species from Fernando Po, of
which the nest is in the museum of the Rev. F. W. Hope, the pupe
(fig- 58.13.) are furnished with 4-wing tubercles extending beyond
the body, with large lateral eyes. These individuals bear a great re-
semblance to some of the perfect Cercopidee ; no other figures have
hitherto been given of these insects in this state. Latreille found
these pupe in the nests of T. lucifugus in the spring; and in the
moath of June following, the winged individuals make their ap-
pearance in prodigious numbers, swarming during the evening and
night ; the latter shortly afterwards pair, and after impregnation, the
females (as in the ants, with which these insects possess a very great
analogy), lose their wings, which easily fall off ® ; they are then made
prisoners by the workers, in order to become the founders of fresh
colonies, and conducted into the interior of the nest, where the body
of the female becomes swollen to an enormous size, exceeding by
20,000 or 30,000 times the bulk of one of the workers, when she com-
mences laying her eggs; the amazing number of 80,000 being dis-
charged in the course of twenty-four hours. From these circumstances,
Latreille (Hist. Nat. Ins. vol. xiii. p. 65.) was led to believe that_the
fourth kind of individuals, or the workers of Smeathman, are larve ;
that the fifth kind are pupee; that the soldiers are a peculiar order
which never acquire wings, and are not capable of reproduction, being
thus analogous to the neuters of the bees and ants; and that those
specimens which are met with, without wings, in the nest, after the
period of pairing, are females which have pulled off their wings, and
have survived the process of oviposition. '

The nature of these various kinds of individuals, however, requires
& more minute investigation than it has yet received. Burmeister well
observes, that there is no other instance in the whole animal world in
which the undeveloped young labour for the old; and is thence in-
duced to doubt that the workers are really larvee, to which may be
added the circumstance that these so-called larvee still retain their

® The account given by Mr. Davis of insects, like Nemoure, lighting in swarms
upon a ship at anchor off Bahia in Brazil, and biting off their wings, appears to re-
late to a small species of Termes. (Ent. Mag. No. 24.)
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form when the winged individuals appear. Kirby indeed suggests,
that as these insects belong to an order whose metamorphosis is semi-
complete, the office of working for the society may devolve upon the
larvee (Introd. vol. ii. p. 30.) ; and Latreille endeavours to account for
the circumstance that, at the time of the winged individuals coupling,
a great number of specimens remain in the nest under the form of
larvee, by supposing that these ‘ne doivent subir Jeur derniére méta-
morphose que I'année suivante ;" making them to be two years in ar-
riving at perfection, which is, however, but a mere supposition. As
to the large headed individuals, their right to the name of neuters has
been doubted by Huber. (Nouv. Obs. vol.ii. p. 444. note ®.) Kirby
says that in all respects they bear a stronger analogy to the larva than
to the perfect insects, and after all may possibly turn out to be larva,
perhaps of the males (Introd. vol.ii. p. 34. note *) ; and Burmeister
observes that he does not see why these neuters should be merely de-
fenders, as the neuters amongst all other social insects are the true
workers (Manual of Ent. Transl. p.533.). As to the individuals
which have lost their wings, Burmeister, who dissected one of them,
did not find the least trace of external or internal genitalia, and is
thence induced to believe that they are real neuters. I cannot, how-
ever, adopt this opinion, nor the hypothesis which he has founded
thereon, as I am inclined to think that his investigation of the internal
anatomy of the individual was not sufficiently precise, and that this
specimen was a male or female which had lost its wings in the
usual way. Moreover, his hypothesis does not account for the exist-
ence of the large headed individuals. On the other hand, I would
even venture to suggest, from a knowledge of the modifications to
which some individuals of the Orthoptera, Hemiptera, and Hymen-
optera are subject, that these large headed individuals, as well as
the so-called larvee, remain permanently apterous, without altering
their form *, being like the wingless specimens of Velia currens
retarded in their transformations, their development stopping short
before their arrival at maturity, and thereby some individuals gaining
an enlarged head in order to compensate for their ultimate want of
wings ; and that the real larvee of the comparatively few specimens,
which ultimately become winged, are as yet unknown.t

® The want of rudimental wing-cases and the structure of the head and mouth of
the soldiers seem to me to prove this completely, at least as regards these indivi-
duals.

+ The larvee and neuters of Termes Viarum are described by Smeathman as pos-
sessing eyes.
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The reader who would learn more ample particulars relative to
the natural history of these insects, their various duties, the internal
economy of the nest, and their wonderful instincts, must consult
Smeathman’s Memoir above referred to, Kirby and Spence’s Intro-
duction, vols. i. and ii., and Latreille’s Hist. Nat. vol. iii., as well as
my article Termitide in the Brit. Cyclop. of Nat. Hist. The spe-
cies of this family are evidently more numerous than has been sup-
posed, but they require a more rigorous investigation than has hitherto
been given to them. Some exotic'species (fig. 60. 16.), having 3-jointed
tarsi, wings not longer than the body, and the anterior legs dilated
(60. 18. 17. maxilla), compose the genus Embia La#r. They seem more
nearly related to the Perlidee. They form the subject of my mono-
graph, published in the Linnean Trans. vol. xvii.

The family Psocipz ® Leach. comprises a rather numerous series
of minute insects, at once distinguished by the almost obsolete la-
bial palpi; the 2or 8-jointed tarsi; the smaller size of the posterior
wings, which are not folded, and by the slenderness of the antenns,
which are long and setaceous, composed of about thirteen joints ; the
first of which is the largest, the third the longest, and the remainder
gradually diminishing in length ; the upper lip is large; the man-
dibles (fig. 59. 2.3.) horny, trigonate, with a tooth near the tip in-
side, and another (much stronger in one jaw than the other), near
the base inside ; the maxille (fg.59. 4.) are elongated, fleshy at
the tip, and armed with a long, slender, curved, horny process, aris-
ing from the base, and longer than the maxille ; the maxillary palpi
are 4-jointed ; the labial apparatus (fig. 59. 5.) is large; the mentum
is a large leathery plate, reaching to the base of the head beneath;
the labium subquadrate, with a deep, longitudinal, central impression ;
the sides are rather rounded, and the middle, in front, produced into

® Bistiogr. Rerza. 10 THE Psocipz.

Latreille, in Bull. Soc. Philomat. an. 3. Nos. 41. and 42. — Ditto, in Coquebert.
INustr. Iconogr. Ins. tab. 2. .
Phil. Trans. 1698, Allen; 1701, Derham ; 1724, Stackhouse. ( Atropos pulsatorium. )
Nitzech., in Germar, Mag. Ent. vol. iv. (Anatomy Atropos pulsator.)
Carpenter, in Mag. Nat. Hist. No. 10.
Stephens, Curtis, Fabricivs.
VOL. II. (o
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Fig. 59.

~

two lobes, at the side of which two small rounded lobes are attached ;
the labial palpi have been described by Latreille and Curtis as wanting,
but they appear to me to be represented by the last-mentioned pair
of lobes ; the eyes are of moderate size, semiglobose, lateral, and
prominent ; the ocelli are three in number, and placed in a triangle
between the eyes (fig. 59. 6.) ; the body is short, gibbose, ovate, and
soft ; the prothorax is very short ; the meso- and meta-thorax larger
and deeply impressed; the wings are hyaline, deflexed, with con-
spicuous veins; the anterior larger than the posterior, with a large
stigma, and a few irregular, longitudinal, and transverse nerves; they
are often variegated and coloured; the lower wings are not folded ;
and the veins are differently arranged to those of the anterior pair;
the abdomen is short, ovate, and convex, the ovipositor, which exists
in the females, enclosed in two valves, not being exserted; the legs
are long and slender ; the tarsi 2 or 3-jointed.

These minute insects frequent the trunks of trees, palings, old walls,
stones covered with lichens, old books, &c., for the purpose of feeding,
either upon the still more minute animalcule, which inhabit those
situations, or, more probably, upon the decaying vegetable matter
to be there met with. They are extremely active, and when ap-
proached they endeavour to hide themselves by running to the op-
posite side of the trunk of the tree, or other object on which they
are stationed. The perfect insects are produced towards the end
of the summer, when they sometimes appear in great numbers. The
larvee and pupe are equally active with the imago, from which the
former differ in being apterous, whilst the pupe have rudimental
wings.

Latreille published a monograph of these insects in Coqueberit’s

\
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Iconography ; and more recently Curtis, and especially Stephens, have
described many additional species, proposing various divisions founded
upon the variation of the nerves of the wings. It appears to me,
however, that a more minute structural investigation of these in-
sects is required, as I am inclined to think they vary materially in
the sexes. In the month of July, I have observed on the trunks
of apple trees a species which I believe to be P. 4-maculatus Latr.;
the smaller specimens, having the wings veined as in fg. 59. 8., and
the tarsi, distinctly 3-jointed (fig. 69. 9.), were produced from pupe
(ffg. 59. 10), which had four long wing-covers, 2-jointed tarsi (fg.
59.12.), and 13-jointed antennee (fig. 59. 11.); the females, as I pre-
sume them to be of the same species (fig- 59. 1.), were larger, with
the veins differently arranged, and with 2-jointed tarsi (fg.59.7.). I
found in company with these insects a number of specimens in the
state represented in fig. 59. 13., and which, from their large size and
the markings of the head, destitute of ocelli, I presume are the pupe
of the females, although the small size of the rudimental wing-cases,
and of the meso- and meta-thorax (fig. 59. 14. thoracic segments la-
terally), together with the 3-jointed tarsi (fig. 59.15.), might lead to
the opinion that these individuals will never acquire wings ; the struc-
ture of their mouths also agrees with that of the females. If my sup-
position, as tothe specific identity of all these individuals, be correct,
the genus Ccecilius of Curtis must be rejected, being founded upon a
sexual character.

M. V. Audouin has communicated to me an observation made by
him, in which a female winged Psocus was seen to weave a web over
its eggs, which it had deposited in the impressed parts of leaves formed
by the veins of the leaf. Likewise that, in another species, the eggs,
eight in number, were arranged on a leaf in an irregular circle, with
the tips all pointing to the centre of the circle. In the month of
August, I have found amongst old papers specimens of a minute
species in the state agreeing with jfig.59. 18., having four minute
rudimental wing-cases, but with 2-jointed tarsi. These insects I
presume to be fully developed females of the insufficiently charac-
terised Atropos fatidicum ; with them I found many specimens still
smaller, with a more slender body, and with only two rather short
rudimental wing-cases (fig.59. 18.), as wellas a single specimen (fig.
59. 16.) agreeing with the latter, except that the two wings were
larger ; the nerves more distinct ; the tarsi only 2-jointed (fig. 59.17.);

c2
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this I presume to be the male, and the preceding the male pupa of
the same insect, which, from a consideration of its characters, I have
separated as a distinct genus, named after Lachesis, one of the Fates.

The Atropos pulsatorius ( fig. 59.19.) is a minute, almost colourless
insect, found in great numbers in ill-preserved collections of insects,
plants, old books, &c., to which it is very injurious, by eating all the
more minute portions ; the different shape of the head, and proportion
of the thoracic segments destitute of wings, united with its 3-jointed
tarsi (fig. 59. 21.), and thickened hind legs, well distinguishes it from
Psocus. Latreille, however, throws out a hint that it may be the
larva of Psocus abdominalis Fab. (pedicularius Latr. Hist. Nat. Ins.
vol. xiii. p.71. and 78.), which scarcely appears to me to be possible ;
although, from what I have noticed above, as to the variations oc-
curring in Psocus, it is impossible to assert that such is not the case.
I have noticed that they are killed in a very short time, when shut up
in a box with camphor. This species is commonly called the death-
watch, from its habit of making a slight tapping noise like the ticking
of a watch, somewhat similar to that made by the species of Anobium.
There are several papers in the early volumes of the Philosophical
T'ransactions, above referred to, upon this subject.

The genus Coniopteryx, placed by Curtis and Stephens in this
family, evidently belongs to the Hemerobiidee.

The family PERLIDZE * Leach, is of small extent, comprising but
few species of moderate size (fig. 60.1. P. marginata), distinguished
by the large size of the posterior pair of wings, which are folded, the
3-jointed tarsi, the existence of labial palpi, and the ordinarily rudi-
mental state of the mandibles, and membrano-coriaceous structure of

® Bisriogr. Rerxr. 10 THE PxrLip=&.

Pictet. Mém. sur les Larves des Nemoures, Ann. Sc. Nat. August, 1832. — Ditto.
on Perla, in ditto, January, 1833.— Ditto, in Mém. Soc. Physiq. et d'Hiss. Nat.
Gengdve, vol. vii. (new Nemoure.)

Newman, in Entomological Magazine, vol.i. p. 415. (Isogenus.) Vol iii. p. 500.
(Chloroperla). Vol. v. p. 175. (Pteronarcys and other North American species).
Vol. vi. p. 401. Likewise a monograph of the caudated species about to be
published.

Suckow, in Zeitschr. Organische Phys. t. ii. No. 3. March, 1828,

Lucas, in Anun. Sc. Nat. December, 1832, t. xxvii.

Westwood, in Grifl. An. Kingd. (Eusthenia.)

Stephens, Olivier (Enc. Méth.) Curtis, &e.
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Fig. 60.

the other parts of the mouth. The body is oblong, depressed, and of
equal breadth throughout, the head ( fig.60.3.under side) being flat, as
broad or broader than the prothorax, which is large, flat, and quadrate;
the eyes prominent, semiglobose, and lateral ; the ocelli three, in a tri-
angle, between the eyes ; the antenne nearly as long as the body, and
multiarticulate ; the basal joint being largest, and the third and following
exceedingly short ; the upper lip is transverse, and very short; the man-
dibles in Perla are small, flat, and membranous ( fig. 60. 4.). In a beauti-
ful Australian species, they are horny and toothed ( fig. 60.15.), whence
I have formed this insect into a distinct genus, Eusthenia spectabilis
Westw. ( Griffith, An. Kingd.) ; in Nemoura they are also horny, and
armed with several teeth ; the maxille are widely apart, with a long
basal articulation, and two short and slender terminal lobes ; the max-
illary palpi are slender, and 5-jointed ( fig. 60. 5.) ; the mentum ( fig.
60.6.) is large, covering the greater part of the under side of the
head ; the labium is smaller and quadrate, deeply slit down the middle ;
the lingua (overlooked by Curtis) being well developed, not slit, and
occupying its internal face ; the labial palpi are 3-jointed ; the three
thoracic segments are nearly equally developed; the abdomen is
sessile, soft, depressed, of equal breadth, 9-jointed, and in the large
species furnished with two long and slender articulated filaments ; the
wings are longer than the abdomen, upon which they are horizontally
extended at rest, the posterior pair being the largest, and folded ; the
legs are of moderate length, compressed, and simple ; the tibial spurs
very short ; the third or terminal joint of the tarsi is larger than the
two preceding united in Perla ( fig. 60.7.); but in Nemoura the joints
are of equal length. There is a very great diversity in the sexes of
the typical genus Perla, the males being much smaller than the fe-
males, with very short wings (Curtis and Lucas, in Ann. Sc. Nat.,
c38
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Dec. 1832; fig. 60. 2. P. cephalotes ¢ *); the latter circumstance
also occurs in Nemoura trifasciata Pictet. These insects frequent
damp marshy situations, and the borders of lakes and rivers, resting
upon stones, palings, and plants, growing close to the water’s edge;
they are sluggish in their movements, and the larger species are
well known to the angler as an excellent bait for trout; Perla bicau-
data appearing in April, being called the Stone-fly; Chloroperla viridis
in May, termed the Yellow Sally; and a species of Nemoura in Sep-
tember, called the Willow-fly. (Ronald’s Flyfisher's Entomology.)
Curtis gives the name of Willow-fly to Chloroperla viridis.

In their preparatory states, these insects reside in the water: the
female, according to Scopoli (Ent.Carn. p. 705.), Suckow, and Curtis,
carries a globular bundle of little black shining eggs at the apex of the
abdomen, enclosed in a valve or bag ; such is also the case with the
Ephemerz. In the works of Geoffroy, Olivier, Fabricius, Latreille,
&c., the transformations of these insects are described as being similar
to those of the Phryganes ; namely, having a cased larva, and an in-
active pupa ; and Mr. MacLeay, misled by this statement, has united
the Perlidee in the same order with the Phryganes, with which,
indeed, they agree in the large size of the posterior folded wings, and
the weak structure of the mouth. The error originated with Reaumur,
who reared a small bicaudated Perla in a vessel, in which ¢ M. I’Abbé
Nollet avait mis ou cru n’avoir mis que nos teignes & fourreaux dont
Penvelope est une espece de ruban vert roulé,” or a cased larva of
one of the:Phryganew. (Mémoires, tom. iii. p. 178. pl. 13. f. 12. and
pl. 14.f. 8. 9. and 10.) It is evident, from a reference to Latreille’s
Hist. Nat. vol. xiii. p. 47., that his statements relative to the trans-
formations of this group are derived from the memoir of Reaumur above
referred to, and the history given by Geoffroy (Hist. Abrégée des Ins.
tom. ii. p. 230.); but Geoffroy himself informs us in p. 283., that the
history which he gives of the genus is that of “la perle jaune,” an
insect only two lines long, and which evidently does not belong to the
family.

These statements, however, at least so far as the present family is
concerned, are incorrect; the larvee of the Perlide being naked, not

* In a beautiful species from Van Dieman's Land, which I have received from
Mr. R. H. Lewis, the females are occasionally furnished with only short wings.
One thus constructed, in the collection of the Rev. F. W. Hope, has s bundle of eggs
still attached to the extremity of the abdomen. (Eusthenia diversipes #.)
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enclosed in a case, and in general form resembling the imago, except
in wanting wings ; whilst the pupa is active, having a still greater re-
semblance to the imago, possessing the four rudimental wing-cases.
In a memoir published by Goeze in Der Nuturforscher, st. iii. so
long ago as 1774, a figure of the pupa of Perla bicaudata was given,
answering to this description; and specimens of the pupe are pre-
served in the Linneean collection. Ilikewise possess several (fig.60.8.),
as well as the exuvie cast on the insect’s arrival at the perfect state, and
which are found attached to plants, &c., in the vicinity of the water
in which the larvee and pupe have resided. Dr. Suckow has also (in
a memoir written with the view to prove that the Semblis [Perla] bi-
caudata, and Semblis [Sialis] lutaria belonged to different genera, as,
indeed, they had long been considered by Latreille, and published in
the Zeitschrift fiir die Organische Physik) described the Perla bi-
caudata in its various states. More recently Mr. Newman has given
a sketch of the larva of P. bicaudata (Ent. Mag. vol.i. pl. 8.f. 10);
and M. Pictet has published two memoirs, detailing the history of
various species of Perla ‘and Nemoura, agreeing with the character
given above. These larvee prefer the most rapid parts of streams:
they crawl about slowly, preferring to remain stationary under stones ;
they are camivorous ; they shed their skins several times (at least, in
Nemoura) ; and they generally crawl out of the water when about to
assume the perfect state. M.Pictet has described these larve in
detail ; it will, however, be sufficient to notice that, unlike the imago,
the mandibles in the larvee of Perla (fig. 60. 9.) are robust and toothed,
as well as the maxillee ( fig. 60.10.); the eyes are prominent and la-
teral, and in the place of ocelli I observe three black dots between the
eyes, which M. Pictet has not described. The tarsi in the pupe of Perla
(ffg- 60. 11.) appear to me to be composed of three joints, the two basal
ones being very minute, the first almost hidden from view; in the
larvee of Nemoura the tarsi are 2-jointed. M. Pictet has described
two singular modifications in the respiratory organs of these insects.
In the larvee of the large species composing the genus Perla, as re-
stricted in my Generic Synopsis, each of the three thoracic segments
is furnished with a pair of tufts of short external filaments, each tuft
being composed of three distinct pencils, each having a distinct
origin ( fig. 60. 12.).
In the Perla virescens Pictet (evidently a Chloroperla Newm.), and
in Perla nigra Pictet (which will probably form a different subgenus,
c 4
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intermediate between Isogenus and Nemoura), the larvee are des-
titute of these external organs of respiration.

In Nemoura cinerea Pictet, Oliv., the under surface of the prothorax
is furnished with six elongated filamentous sgcs (fig. 60. 14.), similar to
the sacs observed on the abdomen of the larvee of Phryganese. These
organs do not exist in the five other species of the genus, of which M.
Pictet has described the larvee, thus proving the slight importance of
these modifications of the respiratory apparatus in the Annulosa. The
rudimentsof the wing-cases are perceived in the enlarged posterior angles
of the meso and metathorax of the larva, and the pupa state is only to be
known by the increased size of these wing-cases, which ¢se développent
peu-é-peu dansla nymphe.” In the genus Perla, as now restricted, these
wing-cases are much less distinct than in the P. microcephala Pict.
(which is, I apprehend, an Isogenus *), Chloroperle (P. virescens Pict.),
P. nigra, and the Nemouree ; in all which the wing-cases in the pupe are
detached, and considerably elongated (fig. 60.18.). The resemblance
between the larvee of the smaller species of caudated Perlide, and the
Nemoura is so complete, that M. Pictet could not discover any
« caractére constant pour les distinguer,” although in the perfect state
the latter are destitute of the pair of anal filaments which exist in their
larvee. A species of this family, Semblis viridis (Chloroperla ?) has
been made one of the subjects of Dr. Carus’s observations on the cir-
culation of the blood in insects. (See Spence, in Mag. Nat. Hist. Jan.
1880, p. 49. and Carus, Entdeck. einfach. Herzen besch. Blutkreis, &c.)

The family EPHEMERIDE * Leach, comprises the well-known tribe
of insects, ordinarily known under the name of May-flies, distinguished
¢ M. Pictet informs me that he considers the Isogenus Nubecula Newm. to be

the Perla bicaudata Linn. ; but this is doubtful, as the Linnsan] description is too
vague, and the Linnzan collection affords no decisive information.

® BisLioG. Rerxr. To THE EpuzMERIDX.

Cintius. Opusculum de Hemerobio. 4to. Amsterd. 1634.

Swammerdam. Historie viad het haft (Ephem.) Amsterd. 1675. — Ditto, in Book
of Nature, pl. 18, 14, 15.

De Geer. Obs. sur les Ephem. in Mém, Acad, Sc. Paris, tom. ii. Sav. Etr.

Schiiffer. Das fligende Uferaas. 4to. Regensb. 1757, and in Abh. von. Ins. S b.

Williamson, on Ephemeron Leukon, in Trans. Soc. Philadelphia, vol. v. 1802.

Collinson, in Phil. Trans. 1746. (Eph. vulgata.) e
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Fig. 61.
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by the minute size of the antennz ; the unequal size of the wings; the
membranous and almost obsolete mouth; and the elongated articu-
lated setee at the extremity of the body. The body is long, slender,
and soft (fig. 61.1. Ephem. vulgata &, with the tails cut partly off);
the head small, transverse-trigonate ; the eyes large, nearly oval, and
lateral, in the males of some species very large, and meeting on the
crown of the head *; the ocelli are three in number, and placed in a
triangle between the eyes; the anterior ocellus being often small, and
the two lateral ones placed on peduncles (fig. 61.16. head of Baetis):
the antenne are small, and 3-jointed ; the two basal joints thick; the
third forming a long slender seta: the clypeus in some species
(Baetis, fig. 61.16.) is large, fleshy, and shutting over the mouth with

A

1

Curtis, in Taylor’s Philos. Mag. 1834. — Ditto, Brit. Ent.
Dryander. Libr. Banks. sub Eph a.
Stephens, Savigny (Egypt), Fabricius, &ec.

* The males of Ephemera bioculata L., in addition to the ordinary eyes, have the
head furnished with two short, thick, erect pillars, on the top of which another pair of
large eyes are fixed. Mr. Curtis doubts whether this insect has four wings; and
the figure given by De Geer, vol. ii. tab. 18. f. 9., represents an insect with only two
wings, although it has its head represented with pillared eyes. Geoffroy's figure,
vol ii. tab. 18. £ 4., has four wings, two anal sete, and two very large eyes. The
insects which appear to me to accord with the Linnaan description, have four wings ;
but the posterior pair are very minute, with only two longitudinal nerves. The
nerves of the anterior wings are exceedingly delicate ; and between each pair of the
Jongitudinal nerves, at the tip of the wing, there are two very short nerves uncon-
nected with any transverse nerve. These characters will be sufficient for the form-
ation of this species into a separate genus, which may be named Brachyphlebia,
It is perhaps equivalent to Stephens’s section s of Baetis, The Linnzan specimens
are destroyed.
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a thickened rib half way down the centre, and slit through the frontal
half. As the life of these insects ordinarily extends but for a few
hours, the parts of the mouth are almost obsolete, being minute, fleshy,
and filled with fluid, so that their structure is not easily discernible.
Latreille describes them doubtingly, as consisting of four short multi-
articulate palpi, more slender at the tip. Mr. Curtis having examined
living specimens, says that the parts of the mouth seem to consist of
two large triarticulate ? palpi, with two compressed elongated sublinear
lobes between them (maxillee, fig.61. 2.), and a dilated labrum with
two large divaricating fin-like lobes (palpi? fig. 61. 3.). Reaumur’s
figure of the under side of the head (tom. vi. pl. 48. f. 11.), represents
a space “ ol devroit étre la bouche et d'oldl on ne fait sortir qu'une
vessie, au dessous on voit quatre languettes charnues, dirigées vers la
partie postérieure;” and Savigny has represented the parts of the
mouth of a Baetis, in the great work on Egypt ; but it is impossible
satisfactorily to make out their analogies. The thorax is oval and
convex ; the prothorax small, narrowed in front, the mesothorax
large ; the abdomen is elongate, narrow, of nine segments in both
sexes, the terminal segments being longest, and gradually narrowed ;
it is furnished at the apex, in both sexes, with two or three
long, slender, multiarticulated filaments ¢ ( fig. 61. 4. &.), and in
the males with four, two short setaceous articulated appendages, and
two shorter straight ones, which are sometimes not exserted t ; the
wings are of unequal size, the anterior being much larger than the
posterior, and elongate-trigonate, considerably reticulated; at rest they
are generally carried erect; the posterior pair are wanting in some
species (Cloeon, Ephemera diptera Linn.). The legs are slender and
simple ; the anterior pair, in the males being porrected, and greatly
elongated, with the tibie and tarsi appearing soldered together; the
basal tarsal joint being very minute ; the tarsi are 5-jointed, simple, and
terminated in the fore legs of the males by two oval pulvilli; in the
four posterior legs the tarsi are short, 5-jointed ; the basal joint (in
the males of E. vulgata), being shortest, and soldered to the tibia (so

* Latreille (Hist. Nat. Ins. vol. xiii. p. 80.) states that the males differ from the
females in having the middle anal filament very short, whereas it is as long as the
others in the femnales. Thisis the case in a species observed by Reaumur; but in the
true Ephemers, the middle seta is nearly, but not quite, aslong as the lateral ones

+ In Eph. vulgata &, they have been overlooked by Curtis, but the extremities
are distinctly exserted in my specimens. I have seen no species with three of these
short appendages as described by Latreille, Gen. Cr. vol. iii. p. 184.
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as to make the tarsi appear 4-jointed, as, indeed, they have been de-
scribed by some authors), and terminated by a large oval pulvillus,
and a single broad notched claw.

Dr. Leach formed these insects, in his MSS. (quoted by Stephens,
Syst. Cat. p. 305.), into a separate order, named Anisoptera, from the
unequal size of the wings. ’

Cuvier, followed by Duméril, united them together with the Phry-
ganee, into a distinct section of the order, termed Agnathes, from the
rudimental structure of the mouth, destitute of jaws; whilst Brullé
united them with Libellula and Termes into a separate order, which
he named Dictyoptera.

These insects have obtained their name Ephemera, from the Greek
Rgnpepog, diurnal, in allusion to the extremely short space of time®
which they occupy as perfect insects. Their elegant flight in swarms
(composed, as in the gnats, almost entirely of male insects) in fine
afternoons, over or near water, alternately rising and falling, must have
attracted the attention of the most incurious: in this operation the up-
ward flight is produced by the repeated action of the wings; but in
descending, the wings are widely extended, as well as the tails. A
few hours previously, they had been the inhabitants of the water, from
which, in the pupa state, they had crawled to the surface, where they
cast off their pupa skin, appearing at first sight to be fully developed,
with the wings extended to their full size (which state is termed by
Mr. Curtis the pseudimago) ; they then make their way, flying with
difficulty, to the shore, where they affix themselves to the trunks of
trees, stems of rushes, walls, or even upon persons standing upon the
bank, when they again cast off a very delicate pellicle, in which
they had been entirely encased, and which remains, unchanged in
form, attached to the objects on which they had stationed themselves :
the skin, however, in which the wings had been enclosed, shrivels and
curls up into a mass, hanging down at the sides of the thorax ; after
this process, the wings, disengaged from the outer covering, assume a
brighter appearance, and the tails grow to twice their previous length.

® De Geer kept Ephemera vespertina alive for eight days; and Mr. Stephens
mentions having kept specimens of Cloeon dipterum alive above three weeks. Had
these individuals, however, been at large, and capable of pursuing their natural habits,
1 doubt not that their existence would have been as short as that of their companions.
Dr. Franklin’s beautiful address, supposed to have been delivered by an ¢ ancient
Ephemera,” which had lived four hundred and twenty minutes, is one of the most
profound lessons to humanity ever published.
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In some specimens which I have reared, I have invariably found that
the casting off of this pellicle takes place during the night. In some
species, the operation of shedding this pellicle takes place immediately
after flight, and is so quickly performed, that the whole operation
does not exceed three minutes; immediately after which the insect
again takes wing. (Davis, in Ent. Mag. vol. ii. p. 822.) Ihave observed
in one instance, at least, that the insect remained in the pseudimago
state upwards of twenty-four hours. In consequence of this pecu-
liarity, these insects have been described as undergoing a quadruple
metamorphosis.* After coupling has taken place, the females deposit
their eggs in a mass, and which theydrop into the water. This being
the only operation which the perfect insects are able to perform, they
die as soon as it is accomplished.

Notwithstanding the dangers to which the eggs, larvee, and pupe
are constantly exposed, from the attacks of fishes and predaceous
aquatic insects, the number of specimens which arrive at the per-

® Swammerdam asserts of the species which he observed, that the males only un-
dergo this second moulting. I can affirm that in E. vulgata both sexes are subject to it.

This power of flight by the insect, previous to attaining its final form, is perfectly
anomalous; and if we were to adopt the opinion expressed by Mr. Newman ( Ent.
Mag. vol. iii. p. 19.), that the pseudimago state of the May fly is analogous to the
pupa of the bee, or the chrysalis of the butterfly, it would necessarily follow that the
state in which rudimental wing-covers are developed, preceding the pseudimago state
of the former, is analogous to the last stage of the larva of the latter insects. But
Mr. Newman has shown that he is aware of the fact, not only that the dragon fly,
on becoming a perfect insect, quits a double skin, the interior of which is analogous
to the external pellicle of the pseudimago, but also that butterflies, moths, and
gnats, “ which do not retain the skin of the previous state, on entering the quiescent
state, retain two distinct coverings ; ” the interior being a soft pellicle, which must
have been observed by all who have paid any attention to the rearing of Lepidoptera.
But Mr. Newman further contends that the pupa of a bee or beetle is enveloped in
only a single skin; whilst the flesh fly, &c. (or the insects which undergo the true
coarctate metamorphosis, that is, ¢ on assuming the quiescent state they retain the
last cuticle of the previous state,”) cast off two skins on becoming perfect insects. Now,
both those assurhptions are eontrary to fact as well as to analogy, since it is certain
that the beetles, after quitting the pupa skin, are at first enveloped in a thin pellicle, like
the May-fly, and which I doubt not is general, and to be found in the bee, as well as
the beetle, if sufficient careful researches were made for it; whilst, at the same time, we
are warranted in considering that the real pupa of the flesh fly is likewise inclosed in a .
similar membrane, so that the latter insect, on arriving at the perfect state, casts three,
and not two, skins; namely, the hardened ultimate larva skin, the real pupa skin, and
the pellicle analogous to the pseudimago skin of the May fly, which, from its
firmer consistence is retained longer by the last-mentioned insect, If this be a cor-
rect view of the real nature of the pseudimago state, there will be no grounds for
rejecting the Linnzan definitions of metamorphosis. *
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fect state is sometimes so immense, that the swarms of one species
with white wings (E. albipennis) has been compared to a fall of snow;
whilst, in some parts of Europe where they abound, it is the custom
to collect their dead bodies into heaps, and use them for manure.
The fishes at such time eagerly wait for them; and so great are the
numbers which fall into the water, that the fishermen call them
manna.* They are well known to the angler as excellent baits for
trout.+ They are also a favourite food of the smaller dragon flies.
If, however, the life of these insects in their perfect state is so short,
it is of much greater duration in the preparatory states, extending
at least, in some species, to two or three years. During this pe-
riod, they are inhabitants of the water, in which they ordinarily hide
themselves, during the day, in the earth, under stones, or in horizontal
burrows, divided internally into two canals, each having a separate
opening externally, and uniting internally at the extremity, so that
the insect can crawl in at one hole and out of the other, without
being obliged to make the awkward turn it would have to do, if
in a straight hole: these burrows are formed in the earth of the
sides of the stream, or standing water, and which circulates freely in
them. It is affirmed by some authors, that the larva feeds upon
the mud at the sides of its retreat ( Hist. of Insects, p. 106.). Swammer-
dam, who dissected these larvee, always found mud within the stomach
and the great and small intestines. It is most probable, therefore,
that when the larva has assimilated the decaying vegetable matter
therein contained, the earthy particles are discharged. The larvae bear
a considerable resemblance to the imago in their general form, but
are easily distinguished by their long multiarticulate antenne ; the
want of ocelli; the presence, in some species, of two corneous ap-
pendages in front of the head, considered as mandibles, and more

® T must refer to Kirby and Spence’s Introduction for various particulars relative
to the almost incredible appearance of the swarms of these insects upon certain
occasions.

4 Out of forty-four species of insects given by Mr. Ronald in his Fly Fisher's Ento-
mology, eighteen belong tothe present family. Amongstthe smaller species, the pseud-
imago and imago are known under different names. The various kinds of duns are all in
the pseudimago state, the name evidently applying to their duller colour. The green
drake is the pseudimago, and the grey drake the imago of E. vulgata Q. Seefurther
Sir H. Davy’s Salmonia, and the late editions of fsaac Waiton. The females, filled
with eggs, are most eagerly seized by the fish ; the males, inflated with air, offer them
but little nourishment, and are called bastard May flies by the Oxfordshire fish-

ermen. It is rarely that the females are found in the swarms hovering on the
water.
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particularly by the possession of a row of thin plates on each side
of the abdomen, ordinarily united in pairs by their bases, and which
are a species of external false branchie or gills, in which the tra-
chew are extended, and ramify ; thus serving as organs of respiration,
as well as assisting in locomotion by their constant undulatory mo.
tion: the "abdomen in the larva is terminated by three setz, which
is the case, not only in those species which have three filaments
in. the imago, but also in those with only two tails. I have observed
that these setee acquire a greater length at each moulting.

Those species which reside in burrows seldom quit their retreats ;
whilst the smaller species, which live at large in the water, are much
more active, and have the body of a firmer consistence than the
others. The pupa differs only from the larva in having the rudi-
mental wing-covers more conspicuous at the sides of the meso- and
meta-thorax.

The investigation of the preparatory stages of the different species
of these insects, will be sufficient to prove the necessity of their
separation into even more genera than have hitherto been proposed
for them. The pupee of several species are represented by De
Geer and some other authors: the larvee, however, are not figured,
but we may consider them as similar in character to the pupe, from
which they differ only in the absence of rudimental wing-covers. In
the species to which the generic name has been restricted by recent
authors (E. vulgata, &c.), the pupa (my fig. 61. 5., and De Geer,
tom. xxi. tab. 16.), is distinguished by a transverse-quadrate prothorax
as broad as the head, a very gibbous meso-thorax, a head of rather
small size, with two short horns in front, and two long, acute, slightly
recurved mandibles, originating at the sides of the mouth, and being
as long as the head ( fig. 61. 6. head sideways). Considering the rudi-
mental nature of the mouth of the imago, it is surprising that no
one has hitherto described the real structure of the mouth, in the
preparatory states. Reaumur has attempted it, but his figures are
so rude and insufficient, that no idea can be gleaned as to their
true structure ; Swammerdam, also, passes them over undescribed.
In the pupa of E. vulgata, the upper lip is of moderate size, with
the anterior angles rounded off, and ciliated ; it is flat, and quite
membranous (fig.61.7.) ; the mandibles (fig.61.8.) are horny, armed.
with several teeth within, near the base (fig. 61. 9.), which is dilated
into a flattened molary plate ; whilst the upper angle of the mandible
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is produced into the long curved horn above described. The max-
ille ( fig.61. 10.) are small, membranous, curved, pointed at the tip,
and internally setose ; the maxillary palpi do not extend beyond the
front of the head; they are 4-jointed, the basal joint being very
short; the lower lip (fig. 61.11.) is very large and membranous, co-
vering the underside of the mouth; it is quadrilobed ( fig. 61. 12.),
and furnished within with a broad tongue (fig.61.13.), of which
the anterior angles are produced and pilose ; the labial palpi are
broad and 3-jointed ; the antenne are about twice the length of the
head, multiarticulate, and ciliated ; the eyes are large and rounded ;
the legs are short, broad, and very much compressed; the tarsi
2-jointed, with a terminal hook (fig.61.14.); the abdomen is 9-jointed,
the terminal segments being the longest: of these segments, the
six basal ones are furnished on each side with a pair of elongated
rather narrow gills, the edges of which are furnished with long, nar-
row filaments (fig 61.15.), through each of which an air-tube ex-
tends to the tip; the air-tubes from each contiguous pair of filaments
uniting near the base, and then running to the large tube which tra-
verses the centre of each gill. Each of these pairs of gills are united
together at the base, so that in the whole the insect has twenty-four
gills. The insect, of which the history is figured by Schiiffer (Abhandi.
vol. iii. pl. 1.), appears to be an Ephemera, with four wings, and three
tails, the larva of which forms burrows in the earth; but it is impos-
sible, from his figures, to ascertain either the species or the real cha-
racters of the preparatory states.

In a small species figured by De Geer (Mém. tom.ii. tab. 17.
f.11—16), having four wings and three tails, the eyes of the male
being very large and much elevated, and which is regarded as the
E. vespertina (which Mr. Stephens introduces into his second section
of the genus Ephemera), the head of the pupa is unarmed; the an-
tennee longer; the legs and anal setz longer and more slender ; the
seven basal abdominal segments are furnished on each side with a pair
of oval, flat, membranous gills, each terminating in a long point, and
not provided with long marginal filaments ( fig. 61.19.), The insect
figured by Rosel (Ins. Belust. tom.ii. tab. 12. f. 1, 2.) is evidently iden-
tical, in the structure of the pupa and imago, with these figures of De
Geer. This and the allied species may, perhaps, from the consider-
ation of the variation of their preparatory states, be advantageously
separated as a distinct genus, to which the name of Leptophlebia may
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be applied, in allusion to the delicacy of the veins of the wings, which
are moreover destitute of the numerous transverse veins near the pos-
terior base of the fore wing, so conspicuous in E. vulgata. ‘

The pupa of another species, belonging to the genus Baetis, is
figured by De Geer (vol. ii. t. 18. f. 1 —4.), and is remarkable for the
broad flat head, with short antenne, and large eyes; the prothorax is
very broad and flat; the legs short, with the femora greatly dilated
and compressed ; and the seven basal abdominal segments furnished
on each side with a broadly oval gill, terminating in a point ; the six
basal ones on each side being further furnished with numerous long
floating filaments, representing the other gill (fig. 61.18.) ; the tails
are very long, and not fringed. My specimens (,fig.61.17.) have the
head and prothorax considerably broader than they are figured by De
Geer, but in all other respects they correspond : in one of these which
I dissected, I found the labium very large, completely covering the
other parts of the mouth; the mandibles being small, but furnished
at the base with a molary plate, as in the pupa of E. vulgata.

Messrs. Goring and Pritchard (Nat. Hist. Obj. for Microscope, 1829,
pl- 1.) have figured the pupa of a species which they named E. mar-
ginata; but their figure of the imago represents it as 2-winged and
2_tailed, thus belonging to the genus Cloeon. The head of the pupa
( fig-61.20.) is small, scarcely more than half the breadth of the meso-
thorax ; the antenne as long as the body, about 24-jointed; the ter-
minal joints being gradually elongated ; the legs long and slender, with
2-jointed tarsi; the five basal abdominal segments furnished on each
side with a pair of flattened membranous gills, each being very short
(especially the basal one in each pair), the posterior one in each pair
being of an elongated oval transverse form: the sixth abdominal seg-
ment has on each side a single larger gill ; the three apical sete are
long, multiarticulate, and finely setose; the central setee (as the pe-
riod for assuming the perfect state approaches) becomes more trans-
parent ; whereas the two exterior ones exhibit the two tails of
the perfect insect inclosed in them. This pupa feeds on minute
aquatic larvee, as well as on vegetables; the rapidity of its motions is
astonishing, employing the six double paddle-like gills as oars, and for
the purpose of balancing itself, and the posterior pair as paddles ;
it likewise possesses the power of leaping or springing in the water to
a considerable distance. I bhave observed these pupz to possess the
power of darting both forwards and backwards with equal rapidity.
This insect in its earlier larva state (in which the thoracic and basal
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abdominal segments are ‘of equal size) has formed the subject of a
valuable paper upon the circulation of the blood, by Mr. Bowerbank.
(Ent. Mag. vol. i. p. 289.)

The larvee and pupee figured by Rosel (Ins. Belust. tom. ii. tab. 12.
f.8,4.) seem, at least so far as they can be determined from the
figures, to be similarly constructed to the pupa figured by Goring and
Pritchard; the head being of moderate size, and the anal filaments
deeply fringed ; but the imago (fig. 6.) is represented as possessing
four wings and two tails : so that either the genus Baetis, as even now
restricted, must comprise ‘several distinct types, or Rosel must have
erred in giving four wings to his imago.

The species which afforded Swammerdam materials for his admi-
rable history of the Ephemera, abounds to an, astonishing extent in
the rivers of Holland and Germany, and makes its appearance regu-
larly, in swarms, at the mouths of the Rhine, Meuse,Wael, Leck, and
Ysel, during three succeeding days, about the feast of Olophius and
St. John. It is considerably larger than E. vulgata, with four wings
and two long hairy tails; and has been named E. Swammerdiana by
Latreille, in honour of its historian. It clearly belongs, however, to a
distinct genus; its larva burrowing in the ground, with short broad
legs, and its head cornuted (see tab. xiv.): the first abdominal seg-
ment is not furnished with gills, but each of the six succeeding seg-
ments has a pair on each side; the posterior in each pair being very
small, and termed by Swammerdam rowing fins. The male pupa
differs from the female in the larger size of the head, and especially
of the eyes.

Reaumur ( Mémoires, tom.vi. Mém. xii. tab. 42—44.) has given
numerous details of a large species, which in several material respects
differs from any of the foregoing; it has four wings, and three tails,
which in the female are of equal length, but in the male the central
one is not half the length of the abdomen : the abdomen of the male
is armed at its extremity beneath with a pair of straight appendages
of considerable length, in addition to the pair of articulated forceps ;
the meso- and meta-thoracic spiracles are of large size ; the female
deposits her eggs in two long oval masses. The larva burrows in
ground at the sides of the rivers, and has short broad legs, the man-
dibles are greatly elongated, curved, and armed along the under surface
with two rows of small points, and an apparently articulated hook at
the tip ; and the gills are of an elongated kidney shape, narrowed

VoL. II. D
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towards the extremity with broad short cilie, and a large air-tube
running down the centre of each; the two plates on each side of the
segment are of nearly equal size. Reaumur has also represented
(pl. 45.) another pupa, with simple head and long legs, and in which
the gills form a large and broad plate, which is ordinarily folded so as
to appear like two narrow plates. He has not described the imago of
this species. In the following plate, he has figured two other kinds of
pupe, in one of which (whose imago is not given) the mandibles are
very broad, porrected, and dentated, and the gills formed as in the
pupa of E. vulgata. The other species appears to be a Cloeon like
Goring and Pritchard’s figure, but the gills of the pupa are represented
like those of E. vulgata.

The family LIBELLULIDZ *, comprises an extensive and beautiful
group of large-sized insects, well known under the common names of

® BisLiogR. Rerer. To THE LissLLULiDA.

Bartram. Ou the Dragon Fly of Pensylvania, in Phil. Trans. vol. xlvi. 1750.

Miiller. Enum. ac Descr. Libell. Agri Friedriched. Nov. Act. Nat. Cur. tom. iii.
1767.

Vander Linden. Agriones Bononienses Descr. 4to. Bononiz, 1820. — Ditto, ZEshne
Bonon. Descr. 4to. Bon. 1820. — Ditto, Monogr. Libell. Europ Specim, 8vo.
Brux. 1825. — Ditto, Notice sur une Empreinte d'Insecte.

Hansemann, in Wiedemann, Zool. Mag. 2 band. (Europ.” Agriones.)

Van der Hoeven, in Ann. Sc. Nat. 1825. (Neuration of Wings).

Guérin. Mag. Zool. No. 15. (Agrion fulgipennis).

Brull, in Ann. Soc. Ent. France, 1833. (Mouth of- Libell.). — Ditto, in Exped.
Scient. de Morea.

Newman, in Entomological Magazine, vol. iv. and v.

Rathke. De Libellularum Partibus Genitalibus. 4to. Regimont. 1832,

Fonscolombe, in Ann. Soc. Ent. de France, 1837, 1838.

Charpentier. Horz Eutomologice.}

Leach. Zoological Miscellany (Petalura).

Latreille. Hist. Gen. Crust. et Ins. vol. xiii.

Kirby, in Linn. Trans. vol. xiv. (Agrion Brightwellii.)

Harris. Exposition of English Insects.

Eversmann. Libell. Wolga. Bull. Moscow, p. 239.

De Selys Longchamps. Catal. des Lepidopt., and Tableau des Libellul. de la Bel-
gique. Liege, 1837.

Drury, Savigny (Egypt), Olivier (Enc. Méth.), Fabricius, Perty.

4+ M. Charpentier has shown me a thick folio volume of drawings of the different
species of this family, of which he is preparing a monograph.
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Fig. 62.
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horse stingers and dragon flies, the first of which is founded upon a
vulgar error ; the second is more fancifully correct, as the insects,both
in their appearance and voracious habits, are certainly more entitled
to the name of dragons than that of ¢ demoiselles,” as they are called
by the French. The body is very much elongated, narrow, and nearly
linear ; the head large, semiglobose, or transverse-subtrigonate; the
thorax thick and deep; and the abdomen long, with inarticulate apical
appendages ( fig. 62. 1. Libellula Scotica) ; the antenne are short, and
very slender, with from five to eight joints, of which the two basal
ones are the thickest; the terminal ones being subulate ( fg. 62.7.);
the eyes are very large, uniting on the top of the head ( fig. 62. 2.
head of L. depressa ; the figures 62. 9. to 13. represent details of this
species). The upper facets are of a larger size than the lower; Mr.
Ashton has communicated a memoir upon this structure of the eyes,
in these and some other insects, to the Entomological Society. The
ocelli are three, the two lateral ones placed at the sides, and the an-
terior one in front of a vesicle on the forehead. The mouth is well
described by Latreille, as being ¢ larvatum,” or masked ; the lips (es-
pecially the lower one) being of a large size, and the palpi not elon-
gated beyond the mouth ( fig.62.2.); the upper lip is transverse, with
the angles rounded off; the mandibles (fig. 62. 3.) are horny, very thick
and powerful, and multidentate ; the maxille ( fig. 62. 4.) are more
elongated, dilated in the centre, armed with strong terminal teeth, and
destitute of an external lobe, the place of which is supplied by the max-
illary palpus, which is short, thick, and hirsute, apparently only shortly
articulated at the base, and terminated by an acuminate point; the lower
lip (fig. 62.5.) is singularly constructed (the true labium, x», arising in
ZAshna, from a distinctpiece ( ffg. 62.14. x, which is obsolete in Libellula),
D 2
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and consisting of three lobes, of which the centre one is deeply cleft in
Agrion * (fig. 62.15.), but entire in Eshna and Libellula xx ; the two
lateral lobes are flat and horny, with an articulation at the base, and
of a very large size in Libellula (fig. 62. 5.), meeting and slightly
crossing each other in front of the middle lobe; at the inner anterior
angle of these lateral lobes is a small horny point, accompanied, in
Zshna( fig. 62.14.) and Agrion (fig. 62.15.), by a short inarticulated
appendage.{ Within the mouth, the lingua (fig. 62.86.), or the palatum
of Latreille, appears distinctly of a large size, leathery, vesicular, and
villose. The prothorax is reduced to a very short and small piece;
whilst the meso- and metathorax (not the mesothorax alone, as stated
by Latreille, Gen. Cr., vol.iii. p. 180.), are large, subcylindrical, ver-
tically compressed, and oblique; the wings are large, of equal size,
and exceedingly closely reticulated ; the anal angle of the posterior
pair being often acuminated in the males. Van der Hoeven has pub-
lished a short note relative to the distinctions existing in the neuration
of the wings of Eshna, Libellula, and Lindenia, consisting of a small
triangular space inclosed by strong nerves near the base of the fore
wings. A careful comparative examination of the nerves of the dif-
ferent species will clearly prove its existence, not only in the fore
wings, but also in the posterior wings, of all the Libellulides, with this
difference, that in the posterior wings, a supplemental piece, forming
the anal angle, is added, so that the cells, analogous to those of the anal
angle of the fore wings, are pushed out of place. When at rest, they
are either horizontally extended or carried erect over the abdomen ;
the legs are short, slender, and armed with numerous slender spines ;
the tarsi are 3-jointed, the basal joint being the smallest (fig. 62. 8.) ;
the abdomen is long, and either lanceolate-depressed, or subcylindrical,
armed at its extremity with folioles or hooked appendages, variable in
form, both in the sexes and species. In the males, the organs of ge-

* By this name I here more especially mean L. virgo, which is the true type of
Agrion Fab. ; although Leach injudiciously formed it into the genus Calepteryx,
retaining Agrion for other insects.

+ The singular construction of the labium renders the analogical investigation of
its parts very difficult : we may regard these three lobes as forming a trilobed ligula,
in which case, however, the horny point at the internal angle of the lateral pieces
must be regarded as appendages, and not as palpi, as Latreille regarded them ( Gen.
Crust., vol. iii. p. 180.), because the labial palpi never arise from the extremity of the
lateral lobes of the ligula. In such case, perhaps the outer part of the maxilla would
rather represent the galea, the palpi being obsolete. On the other hand, we may,
with M. Brullé (4nn. Soc. Ent. de France, tom. ii. p. 348.), regard the outer lobes
as enormously dilated labial palpi.
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neration have been ordinarily described as of very complicated struc-
ture, and as occupying the under surface of the base of the abdomen.
They have been described in detail by De Geer, Reaumur, and espe-
cially by Rathke. Burmeister, however (Manualof Entomol., p.218.),
asserts that these organs are only those of excitement, and that the
real male organs are placed within the ninth * abdominal segment, in
an aperture closed by two valves on the ventral surface of this seg-
ment ( fig. 62.9.).

These insects are distributed over all parts of the globe ; few, how-
ever, exceed in beauty or size the inhabitants of our own country; a
peculiarity commen to other aquatic tribes. .

The elegant appearance of these insects on the wing; ehelr varied
colours, in some, of a rich blue (‘“the beautiful blue damsel-flies” of
Moore); their delicate gauze-like wings, and their rapid flight, must
have attracted the attention of every one. During the hottest days
of summer they are to be observed darting backwards and forwards in
the air, especially in the neighbourhood, or over standing water, where
they find an ample supply of food in the myriads of insects which are
there generated. The admirable adaptation of the form of the various
parts of the body, namely, the powerful structure of the mouth, large
size of the eyes and wings, and length of the rudder-like abdomen, has
been happily treated by Mr. Newman (En¢. Mag., vol.ii. p.67.). There
is considerable diversity in the colours of the sexes of somé of these
insects, the males having the abdomen of a Jead blue, whilst the females
are rich yellow-brown. In some of the Agrionides, the males, which
fly over the water in swarms, are of a rich blue, with black wings,
whilst the females are fine green, with colourless wings. (See also
Schelver in Weidemann’s Arch. Zool., st. 2.) The partiality of these
insects for various colours is noticed by Mr. Patterson (Ent. Trans.,
vol. i. p. 82. app.).

These insects live in the perfect state a considerable period. In
the summer of 1883, I noticed, during several weeks, a solitary
specimen of Anax formosa hawking over a small pond on Wands-
worth Common ; and, from the rarity of the species, I have no doubt
that it was the same insect. Mr. Ingall has mentioned to me an in-
stance in which a specimen, destitute of a head, and of which the

® It is in the eighth, and not the ninth, abdominal segment that these valves
are placed. Burmeister's mistake has evidently originated in the apparent articu-
lation of the basal segment.

D3
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abdomen was suspended only by a small portion of membrane, flew to a
considerable distance after a pin had been passed through the thorax
for six hours.

The pairing of these insects is effected in a singular manner; the
male seizing the neck of the female by means of the hooks at the
extremity of the body, and thus for a time the two insects fly about in
a line, at length, however, the female curves the body, sothat the
under side of its extremity is brought into contact with the organs
placed at the base of the abdomen of the male. Burmeister, however,
asserts that these proceedings are but preliminary, and that copulation
takes place in the ordinary manner (and see Drury, vol. i p. 114.
2d edition).

The female, after impregnation, deposits her eggs in the water, into
which she intrudes the extremity of the abdomen so as to attach
them to the stalks of plants, &c.; sometimes even, according to an ac-
count with which I have been favoured by Mr. Patterson, the female
Agriones descend to a considerable depth below the surface. (See
Ent. Trans., vol.i. p.82.app.) I have observed these females, in the
act of oviposition, beat their tails upon the surface of the water with
rapid succession, until the eggs form a mass like a bunch of grapes.

In their preparatory states, these insects reside in the water, and
have to a certain extent a resemblance with the imago. The body is
more or léss elongated, according to its form in the perfect state ( fig.
62. 10. pupa of L. depressa, fig. 62. 16. pupa of Agrion virgo); the
eyes are of moderate size; the ocelli wanting ; the antenne filiform
(not setaceous, as in the imago), and 7-jointed ( fig. 62.13.—fig. 62. 18.
antenna, and fig. 62. 19. tarsus of pupa of Agrion virgo); the parts of
the mouth are not dissimilar to those of the perfect insect *, with the
exception of the lower lip, which is formed into a remarkable mask-
like elongated appendage, which completely shuts in the mouth, to
which, when unemployed, it is closely applied (as in fig. 62.10.); on
extending it, however (as in fg. 62. 11. and fig. 62. 12, seen from be-
neath), it is found to consist of| 1st, a basal piece (or cardo) by which it
is united to the under side of the head; 2ndly, an elongated piece di-
lated in front, and concave beneath, so as to close upon the former;

® Inthe pupa of L. depressa ( fig. 62. 10.), the labrum is transverse, with the
lateral angles rounded off ; the mandibles triangular, horny, with several small apical
teeth; the maxille are slender, with five acute apical teeth, and an inarticulated
palpus, of equal length with the maxillary lobe ; and the tongue distinct, as in the

imago. The mandibles and maxille are much more strongly toothed in the pupa
of the /Eshnze.
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and 8dly, a pair of transversely triangular pieces, toothed along the inner
margin, and articulated at the outer angles of the preceding piece, so
asto he capable of being widely opened. The use of this curious in-
strument, of which the insect has the power of opening and closing the
various parts with the greatest facility, is to seize its prey, which
consists of other aquatic insects, and even of small fishes (Mag. Nat.
Hist., No. 28.), which are immediately brought within reach of the
jaws. The parts of which this organ is composed are analogous in
their general structure of the different groups, to those composing the
lower lip of the imago ; thus, in Agrion virgo ( fig. 62.15. labium of
imago, fig.62.17. labium of pupa), the central piece is deeply notched,
and the lateral pieces are terminated by four acute spines.* (See Brullé,
in Ann. Soc. Ent. de France, tom. ii. p. 343.) The basal part, by
which this organ is attached to the head, appears to represent the
mentum, the following more elongated piece, the labium (ligula), and
the two terminal parts, the labial palpi. The sides of the meso- and
meta-thorax are soldered together, and dilated into a large lateral plate.

The mode of respiration in these insects during their prepératory
states is singular. The abdomen is terminated, in the larger species,
with five corneous plate-like appendages of unequal size, and conical
form, three being much larger than the others, which the insect has
the power of separating or bringing into contact, so as to form a py-
ramidal tail. On opening these pieces, a valve, previously closed by
three membranous plates, is opened, and a quantity of water passes
into the body, when they are closed ; shortly afterwards, however, the
water, from which the insect has extracted the oxygen by the as-
sistance of various internal organs communicating with the trachese, is
discharged with considerable force to the distance of two or three
inches, by the action of an inclosed organ, which Reaumur calls *le
tampon.” This discharge has the effect of giving a progressive motion
to the body.

In the ZEshne the pupa has the middle plate at the extremity of the
body truncated, and armed with two minute points. A memoir by
Suckow, on the respiration in Eshna grandis, is noticed in the Bulletin
Seci. Nat., June, 1829.

¢ In the genus Agrion (L. Puella), the mask of the larva has a single projection
on the upper edge of the mentum ; in Lestes a double projection exists; and in Ca-
lepteryx (L. virgo) it has a triangular excision at the tip, terminating in two points,
( Stephen’s Brit. Ent.,vol. vi. p. 78.)
D 4
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In the Agrionides the abdomen of the larvee and pupe are termi-
nated by three narrow elongated plates ( fig. 62. 19..

The preparatory states of these insects last for ten or eleven months ;
during which, according to Latreille, the skin is cast several times (but
Drury states that he had not observed this shedding of the skin).
When nearly arrived at the period for assuming the perfect state, the
wing-cases become detached from each other, and exhibit traces of
the mesh.like appearance of the inclosed wings. The pupa creeps up
the stem of some aquatic plant or stone, when about to assume the
imago state ; after a few hours remaining in this situation, it attaches
iteelf as firmly as possible to the spot by means of its ungues, the
head being uppermost ; the skin of the thorax then slits, and the in-
closed pupa gradually disengages itself, throwing its head backwards ;
which position it retains for a considerable period, being retained in
its situation by the terminal rings of the abdomen, which remain still
within the pupa skin; it then gains an erect position, draws out the
remainder of the abdomen, and remains stationary for an hour or two,
until its pendant wings have assumed their full size and consistence.

Rosel has given figures of various species of Libellulee, Eshne, and
Agriones, in ‘their different states (Ins. Belust., vol. ii.; Ins. Ag.,
tab. 2—11.) ; De Geer also (vol.ii.) ; Reaumur (Mémoires, vol. vi.) ;
Lyonnet (Mém. Posth., pl. 18.) ; Guérin (lcon. R. An. Insectes) ;
Frisch (vol. i. pt. 8. pl. 8.); Swammerdam (tab. 12.); and Drury
(vol. i.), have given figures and descriptions of the preparatory states
of various species of dragon flies.

Fabricius formed these insects into a distinct class (order), named
Odonata.

Dr.Leach has divided them into two families; but it appears to
me to be more natural to consider them constituting one family, cor-
responding with the Linnsan genus, divisible into two subfamilies.
The exotic species do not offer any material peculiarities, if we except
some species of tropical Agrionides, which have the abdomen nearly
six inches long, and very slender and cylindric.

Dr. Leach also, many years ago, divided these insects into several ad-
ditional genera, which have not been adopted by foreign writers; but I
have little doubt that corresponding characters would be found to distin-
guish the genera of Libellulides, in the preparatory stages, as well marked
as those which I have noticed above in the genera of Agrionides.
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The family MYRMELEONIDE * comprises a considerable number
of large and handsome insects, none of which are ascertained to be
natives of this country, and which are known, in their larva state,
under the name of ant-lions (fourmilions). The body of the perfect
insect (fig. 63.1. Myrmeleon formicarium, natural size, fig. 63. 1—19.

Fig. 63.

represent details of this species) is long and slender ; the head small,
with prominent lateral eyes, and destitute of ocelli; the antenna
longer than the head, multiarticulate, and thickened at the tip (fg.
63.9.); the upper lip is rounded at the sides, and attached to the
head by a distinct clypeus; the mandibles ( fig. 63. 3.) are horny,
curved to the tip, with a strong tooth below the internal apex ;
the maxille ( fig. 63.4.) are elongated and bilobed ; the inner one
compressed and ciliated ; the external lobe or galea biarticulated ;
the maxillary palpi slender, short, and 5-jointed ; the labium ( fg.
638. 5.) is large and square, arising from a narrowed mentum, and
furnished with a pair of very long labial palpi, arising from the base

® BirLiogr. RErFEr. T0 THE MYRMELEONIDZ.

Percheron. Larva of Myrmeleon, in Guérin Mag. Zool., pl. 59.

Poupart. Hist. Formicaleo, Acad. Rég. Paris, 1704.

Latreille. Genera Crust., &c., vol. iii. p. 191.

Westwood, in Drury, new edition. (Euptilon.)

Kixg. Symbola Physica (many sp. of Myrmeleon figured).

Guilding. Generic Char. of Formicaleo, with two new sp. in Linn. Trans., vol. xvi.
—Ditto, on Ascalaphus, in ditto, vol. xiv.

Schaeffer, on Ascalaphus, 4to. Regensb. 1763, and in his Abhandl., 2 band.

A. Blanchard. Note sur I’ Ascalaph. Italic, in Bull. d' Hist. Nat. Soc. Linn. Bor.
deaux, No.1.

Argelini (in Biblioteca Ital., tom. xlvii.) Ascalafi Italiani con Nuova Specie.

Newman, in Ent. Mag., No. 24. (Stilbopteryx.)

Drury, Charpentier, Fabricius, Donovan, &c.
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of the labium, and 8-jointed ; the basal joint being very short, and
the other two of equal length, being nearly as long as the antenne ;
the internal lingua is distinct and membranous ; the prothorax is
smaller than the head, and transverse ; the two other segments form
an oval mass; the wings are large, and densely reticulated, and often
coloured, with a strong vein, which is furcate at about one fifth of
the length of the wing from the base ; they are of nearly equal size,
and are deflexed at the sides of the body when at rest ; the pos-
terior pair not being folded; the legs are of moderate size, with
5-jointed tarsi ( fig.63. 6.); the abdomen is very long and cylindric,
often terminated by a pair of long slender inarticulated appendages.
These beautiful insects, in the delicate reticulation of their wings,
vie with the dragon flies, whilst their habits render them equally
interesting ; it is, however, in their larva state, that they have at-
tracted the greatest share of attention, as in the perfect state they
fly but little, keeping during the day amongst the leaves of trees
and plants, and coming abroad only at dusk; indeed, Mr. Guilding
states that after a long-continued search he never found a single
imago in a state of liberty, although the larvee swarmed in St. Vin-
cent’s, 8o successfully are they secured from every enemy by their
peculiar mode of resting, and the favourable colour of their bodies.
" The larva * is of aform totally unlike the imago, being short, thick,
and fleshy (fig.68.9.) ; the sides furnished with numerous bundles
of short rigid hairs; the head and prothorax narrow ; and the meso-
and meta-thorax and abdomen forming a very large oval mass, so as
to bear a considerable resemblance to a spider ; the head is oblong,
with six tubercular eyes on a short footstalk (fg. 63. 13.) on each side ;
the head is attached to the prothorax by membrane capable of great
distention and motion ; the antennce are very short, slender, and mul-
tiarticulate, arising from a thickened base ( fig. 63.14.); the mandi-
bles are longer than the head, very slender, and curved, forming a
pair of toothed calippers, wherewith the insect seizes its prey. On the
under side they are grooved, and within this groove the maxillee, which
are still more slender, are placed, and in which they play backwards
and forwards; there appear to be no rudiments of maxillary palpi;
the lower lip is short, and furnished with a pair of 4-jointed palpi, of
which the basal joint is large and ovate, and the three terminal joints
slender ( fig. 6. 10. represents the under side of the head of the Jarva,

* Donovan ( Nat. Misc., pl. 189.) has described the larva as an apterous female,
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a being the labial palpus, d the mandible, and ¢ the maxilla in
situ; and fig.63.11. represents the maxilla partially, and fig. 63. 12.
entirely, extracted from its groove in the mandible); the legs are long
and slender, the two anterior pair being directed forwards; but the
posterior pair are shorter and stronger (fig. 63. 15.), so affixed to the
body that they are not able to assist in progression, but are constantly
employed in drawing the insect backwards, which is, in fact, its only
mation ;,the ungues being much stronger than in the anterior legs;
and the tarsus (fig. 63.15. ¢.) soldered to the tibia (fg. 63.15.d.),
whereby greater power is given the limb.* This peculiarity has not
been previously noticed. This formation, together with its slow
movements and its carnivorous habits, renders the construction of a
snare necessary for the support of the insect. Some larvee of the
common species, M. formicaleo, which I brought alive to this country
from France, afforded me ample opportunities for watching their pro-
ceedings ; and of which I bave published a notice in Mag. Nat. Hist.,
Nov. 1838. It is in very fine sand that the larva makes its pitfall.
When placed upon the surface, it bends down the extremity of the
body (as in fig. 63.8.), and then pushing, or rather dragging, itself
backwards by the assistance of its hind legs, but more particularly of
the deflexed extremity of its body +; it gradually insinuates itself
into, and beneath the sand, constantly throwing off the particles which
fall upon, or which it shovels with its jaws or legs upon its head, by
suddenly jerking them backwards,
« Ossaque post tergum magnz jactata parentis.”
Proceeding in this manner, in a spiral direction, it gradually dimin-
ishes the diameter of its path, and by degrees throws so much of
the sand away, as to form a conical pit, at the bottom of which
it then conceals itself, its mandibles widely extended, being the
only parts that appear above the surface i ( fig. 63. 7. a small pit-
fall) ; with these, any luckless insect that may happen to fall down the
hole is immediately seized and killed. When the fluids of the victim
are exhausted, the ant lion, by a sudden jerk, throws the dry carcass
® In the fore leg the tarsus is articuleted ( fig. 63. 9. e.)

+ Reaumur states that it is able to creep almost as well when its legs are all cut
off as when present, the abdomen being the chief means by which its motions are
effected.

{ Mr. Guilding states that those larve which dig pitfalls are furnished with
antennulz (above described), which are held erect, and are doubtless useful in in-
dicating the approach of their prey by the falling of the sand ; in the larve of the
Ascalaphi they are wanting or obscure.
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out of the hole; should, however, the insect by chance escape the
murderous jaws of its enemy, the latter immediately commences
throwing up the sand, whereby, not only is the hole made deeper, and
its sides steeper,but the escaping insect is probably hit, and again
brought down to the bottom of the pit. It is chiefly upon ants and
other soft bodied insects that these larvee feed. They are, however,
capable of undergoing long fasts ; for one of my larve remained from
October till March without food. It has been supposed that, as the
food of these larvee consists entirely of juices, and as they appear to
be destitute of anal aperture, the whole of their food is assimilated.
M. L. Dufour has, however, traced the intestinal canal terminating in
an anus, which is, indeed, very difficult to discover. (Ann. Soc. Ent.
de France, tom. ii. p. 67. app.) Latreille states that these larve are
produced in the summer or autumn, and hecome pupe in the following
spring. I found the larvee of all sizes in July, one of which became a
pupa, and assumed the perfect state ; whilst another, of equal size, re-
mained through the winter in the larva state. Previous to assuming
the pupa state, the larva forms a globular cocoon of less than half an
inch in diameter (fig. 63.17.) of fine sand, glued with silken threads
spun from a slender telescopic-like spinneret, placed at the extremity
of its body ( fig. 63.16.), and lined with fine silk. The pupa* ( fig.
68. 18.) is small, not being half an inch long, inactive, and with all the
limbs laid at rest upon the breast. When ready to assume the perfect
state, it uses its mandibles( fg. 63.19.), which are quite unlike those of
thelarvaand imago, and which havenot been before described t, to gnaw
a hole through the cocoon, and pushes itself partly through the aper-
ture, in which it leaves the pupa skin (fig. 63.17.). Immediately on as-
suming the perfect state, the abdomen is almost immediately extended
to nearly three times its previouslength. Rosel (Ins. Belust., t.iii. t.17—
21.); Reaumur (Mémoires, tom. vi. pl. 32—84.) ; Percheron ( Guérin
Mag. Zool., p.59.); Disderi (in Turin Trans., tom. iii.) ; Bonnet ( Observ.

* Mr. Guilding observes of Formicaleo (a genus separated by Leach from Myr-
meleon), ¢ Nympha dum nocte declaratur, acetabulum elongatum emittens,” and in a
subscquent page he seems to regard the acetabulum as analogous to the meconium
of many animals, noticing also its chemical position. R r has also noticed
it. (Mém., tom. vi. p. 872.)

+ Reaumur states that it is after the insect has become an imago that it gnaws a
hole through the cocoon and escapes ; but, as the pupa skin is found half protruded
through the orifice, it is clear that it is whilst a pupa that this opening is made:
indeed, this is the only use the pupa has for its mandibles.




NEUROPTERA. — MYRMELEONIDZ. S 45

diverses sur les Ins., tom. ii.), have given numerous details, and { nter-
esting accounts of the habits and structure of this larva.
Bonnet discovered, in the environs of Geneva, specimens of a larva
which differed from the common one, in not crawling backwards, but
forwards, with the head raised, and in not forming a pitfall ; the body
is considerably longer, and more pointed, and the hind legs affixed so
as not to be so completely concealed beneath the body. (Bonnet, op.
cit. p. 282.; and Reaumur, tom. vi. p. 877.) Latreille thinks it probable
that this Jarva belonged to a species of Ascalaphus, rather than to
Myrmeleon; but, from the account given by Mr. Guilding of the
preparatory states of the former of those genera, this is evidently
not the case. It appears rather to be the larva of M. Libelluloides,
or an allied species, agreeing in some respects with the larva of
-that insect described by Ionicus in the Entomol. Magazine, vol. iii.
p- 461, and which he states generally feeds upon heteromerous beetles,
lurking underground in the sand, without making a pit.

M. Percheron has figured a larva with details, which he gives as that
of M. Libelluloides, but it does not accord with the description of Ioni-
cus. Guilding’s account of the economy of a species allied to M.
Libelluloides (the type of Leach’s subgenus Formicaleo), does not
materially differ from that of M. formicarium.

The genus Ascalaphus Fabr. is remarkable for the peculiar struc-
ture of its antenna, which are very long and knobbed, like those of a
butterfly ( fig. 63. 21.), whence Scopoli and others described one of these
insects as a Papilio. Mr. Guilding states that his species A. MacLeay-
anus sits quietly duringthe day upon dry twigs, and with its abdomen
at an angle so as to resemble a twig, and thus deceive its enemies.
The eggs, from sixty-four to seventy-five in number, are deposited at
the extremity of the twigs in a double row, and defended from their
enemies by ¢ circulis multis repagulorum.” These repagula are con-
sidered to be without analogies in the animal creation; they are
« elongata, pedunculata, subdiaphana, rufescentia;” they are expelled
from the ovary by the female with as much care as though they were
real eggs, and are so placed that nothing can approach the brood ; nor
can the young ramble abroad till they have acquired strength to resist
the ants and ether insect enemies. The abdomen of the larva is de-

pressed and oval, with ten pectinations on each side ; all the legs are
gressorial —¢ Larva segnis, corpus pectinesque arenulis tegens, man-
dibulisque sub lateribus reconditis predam expectans.” (Linn.Trans.,
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vol. xv. p. 511.) The figures which L. Guilding sent to the Linnean
Society, in illustration of the history of this curious insect, were not
published. I am able, however, to give a figure (63. 20.) of a larva
contained in the collection of the Rev. F. W. Hope, which is evidently
that of an Ascalaphus. The head is very flat, deeply emarginate be-
hind, and the sides of the body are furnished with twelve setose ap-
pendages on each side.

The family HemeroBI1iDZ * (Hemerobide ZLeach) is composed of
insects nearly allied to the preceding, but having a shorter and more
delicate body, broader wings, and long filiform and multiarticulate
antenne ( fig. 64. 1. Chrysopa perla). The head is small; the eyes
prominent, rounded ( fig. 64. 2.), and often splendid golden-coloured

Fig. 64.

during life; the ocelli are mostly obsolete, but they exist (three in
number) in Osmylus; the mouth is powerfully organised; the upper
lip large, and rounded at the anterior angles; the jaws (fig. 64.3.)
horny and acute, with a tooth below the centre; the maxille (/ig.
64. 4.) long, with the inner lobe broad and ciliated, and with a broad,
compressed, hirsute external lobe ; the lower lip (fig. 64. 5.) is entire
and rounded, arising from a distinct leathery mentum ; the prothorax

* BisriogrR. Rerer. To THx HrEmeRoBIIDE.

Leach. Zool. Miscell., vol. i. p. 45. (Nymphes.)

Newman, in Ent. Mag. No. 22. (Ithone ) — Ditto, No. 24. (Drepanepteryx, new
species, &c.)

Bowerbank. Circulation in Wing of Hemerobius, Ent. Mag. No. 17.

Griffith. An. Kingdom Ins., pl. 72.

Savigny (Egypt), Curtis, Stephens, Fubricius.
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forms a distinct piece, narrower than the head and meso-thorax; the
abdomen is of moderate length, curved, and not furnished with ter-
minal filaments; the wings large, deflexed at the sides of the body
during rest, and much reticulated ; the posterior being rather smaller
than the anterior, and not folded ; the legs are simple and slender,
with 5-jointed tarsi, terminated by two claws and a pulvillus ( fig.64.6.).
These insects are of a small, or but moderate size, and appear to be
chiefly inbabitants of temperate climes. The exceeding brilliancy
of the eyes of some species, resembling polished gold, and the very
delicate structure of the wings, which reflect the prismatic colours, are
especially worthy of notice. They emit, however, a very disagreeable
odour when handled: they fly generally during the twilight, remaining
inactive during the day. In their motions they are very sluggish.
The females deposit their eggs upon plants, attaching them at the
extremity of a long slender and stiff footstalk, of a white colour, the
base of which is fastened to the leaf (fig. 64.7.). This filament is
composed of a viscid matter, discharged by the female at the time of
laying her egg, which very quickly hardens on exposure to the air.
In this manner they are fixed in small clusters, and have all the ap-
pearance of minute fungi. It has been suggested that it is for the
purpose of protecting them from the attacks of parasites that this pro-
ceeding is adopted. The larvee hatched from these eggs are very
voracious, feeding upon Aphides; and thus, in conjunction with the
larva: of the Coccinellidee and Syrphide, they are very serviceable to the
agriculturist. Unlike the ant lion, these aphis-lions, as Reaumur has
termed them, are wanderers, seeking their prey where it is to be
found in the greatest abundance. The body (fg. 64.8.) is long and
depressed, with the segments very distinct, and gradually narrowed
to the extremity of the body ; the head of moderate size, and armed
with long curved mandibles, wherewith the insect seizes and sucks its
prey. No description of the mouth of these larvee has hitherto been
given, Reaumur merely stating that the mandibles are hollow, for
suction. Such is not, however, the case; the under side of these
organs is deeply grooved, and the maxillee, which are nearly equal to
them in size, and of a similar form, play in this groove ; there are no
maxillary palpi; — the labial palpi are long, porrected, and apparently
3-jointed ; the antenne are also long and filiform, but I cannot clearly
perceive any articulations (_fig 64.9. under side of front of head of
larva). So ravenous are these larve that it does not require more than
half a minute for them to suck one of the largest Aphides. They will
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also attack each other, the conqueror in like manner sucking the body
of the vanquished. The head is capable of very considerable movements,
owing to the flexibility of the neck. During the summer, it does not
require more than fifteen days for them to arrive at their full growth.
They assume the pupa state immediately after finishing their cocoon,
in which they remain, as inactive pupe, during the winter. M. Audouin
has informed me that the manner in which the imago makes its escape
from its cocoon is not by a head-piece scaling off, but by a slit at one
end of the cocoon being continued in a spiral direction, forming a nar-
rowed and elastic slip. See also Reaumur (loc. cit.) ; Sowerby (British
Miscellany, pl. 66. larva of Hemerobius —?); Haworth, in Ent. Trans.,
p- 62. ; Disderi (in Turin Trans., vol.iii.); Albin (pl. 64.) ; Goedart
(No. 104.) ; De Geer (in Der Naturforscker, tom. iii. t. 3.).

The perfect insect of Chrysopa perla has afforded to Mr. Bowerbank
the subject of a valuable paper on the circulation of the blood of
insects (Entomol. Mag., vol.iv. p.178. ; and see Tyrrell in Proceedings
of Royal Society).

M. Rambur has shown me specimens of two species of a new genus
of this family, captured by him in Andalusia, in which the antenna are
strongly bipectinated.

Reaumur ( Mém., tom. iii. pl. 32, 33.) has represented four different
kinds of larvee belonging to this family; but, unfortunately, it is im-
possible to ascertain what are the species to which they respect-
ively belong, with the exception of one, which is evidently that of
Chrysopa perla. In one of these larve the sides of the segments
are furnished with short bundles of hairs *, of which the others are
destitute. One of these is naked, and of an elongated depressed
form (like fig. 64. 8.) ; whilst another is equally naked, but much more
convex, employing the extremity of the body as a seventh leg, and
having the segments more continuous. The larva of Chrysopa perla
is alsoconvex, but it covers itself with the carcasses of its victims,
which gives it a most ludicrous appearance, and at the same time
renders it almost invisible amongst lichens, &c. Wlhen full-fed these
larvee inclose themselves in globular or oval cocoons of silk, spun
from the spinneret, at the extremity of the body, and which in some
species are exactly like open network. Compared with the perfect,
ingect, the small size of the cocoon and pupa appears extraordinary,

* Frisch represents the larva of C. perla as furnished with fascicles (vol. i. st. 8.
Bg. 23.).
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the cocoon not being larger than a small pea, whilst the imago is
nearly an inch long.

F. Stein has described the pupa state of Osmylus maculatus (the
largest British species of the family), which is found in damp earth
in the banks of ditches; when preparing to undergo its final trans-
formation, it quits its abode, and creeps up the stems of grass.
(Weigman’s Arck., vol. iv. p. 332.).

A singular genus of minute species, which I first described under
the name of Coniortes (fig. 65. 1. C. tineiformis), (Proceed. Trans.
Ent. Soc., July 1834 ; subsequently figured by Curtis under the name
of Coniopteryx, Brit. Ent., 528. December, 1884, and by Wesmael
under that of Malacomyza), appears to me, although placed by Curtis
and Stephens in the family Psocide, to belong to the Hemerobiide,
with which it agrees in its head (fig. 65.2.); 5-jointed tarsi (fig.
65. 7.) ; multi-articulate antenne ; labrum ( fig.65.3.); mandibles (fig.
65. 4.) ; and maxille (fig.65.6.). It differs, however, in the slight
‘reticulation of* the wings ; their white mealy covering (exhibiting no
appearance of ciliee, hair, or scales); the large size of the terminal
joint of the labial palpi; the obsolete labium (ligula) (fig.65. 6.);
the absence of tibial spurs; and the smaller size of the posterior
wings. The species sit with the wings deflexed, and feign death by
bending their antenne under the body. Mr. Curtis has figured a
singular larva (fig. 65. 8.) belonging to this genus, communicated
by Mr. Haliday, who thinks it is probably aphidivorous, and enter-
tains no doubt that it is the larva of C. tineiformis. He says its
general character is closely allied to the larva of Hemerobius, but
the structure of the head appears to me to be very different. The fol-
Jowing note has been since kindly communicated to me by the latter
gentleman.  “ Coniopteryx tineiformis, when preparing for trans-
formation, spins an orbicular pouch of fine white silk of close texture
generally on the trunk of a tree, in chinks of the bark, or among moss,

The pupa is quiescent ( fig. 70. 1.)”

The family SiaLipz % Leach consists of a few species of moderate
or large size (fig. 64. 10.—22. Sialis lutaria, and details), constituting

® Bisuiogr. Rxrer. 10 THE SiaLip=.
Suchow, in Zeitschr. fiir die Organ, Phys., tom. ii. No. 3.
Pictet, in Ann. Sci. Nat., second series, tom. v.

VOL. II. E
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the tribe Megaloptera (Latr., Nouv. Dict. d’ Hist. Nat. Tabl. Méth.).
They are distinguished by the larger size of the quadrate prothorax ;
the palpi are short and filiform, the last joint not being larger than
the preceding ; the head of moderate size ( fig. 64. 11.) ; the labrum
is cleft in the centre (fig. 64 13.); the jaws horny, with 'a single
sharp apical tooth (fig. 64. 13.); the maxillee are terminated by two
minute lobes ; the maxillary palpi in Sialis are 4-jointed ( fig. 64. 14.);
the labium is large, with reflexed 8-jointed labial palpi, the true labium
(ligula) not extending beyond the palpi, but internally dilated ( fig.
64.15.) ; the anterior wings are of large size, either deflexed at the sides
(Sialis), or carried nearly horizontally (Corydalis, &c.), the posterior
pair are rather smaller than the anterior ; the antenne are long, fili-
form, and multi-articulate ; and the tarsi are 5-jointed, either with the
joints simple, or with the fourth joint lobed beneath (Sialis, fig. 64. 16.)
The ocelli are absent in Sialis, but they exist of a large size in Corydalis.
These insects are very slow and inactive in their movements;
they frequent the neighbourhood of water, in which they pass the
larva state. The ordinary species (Sialis lutaria Linn.), is a well-
known bait with the angler, being produced in the spring months in
great quantities. It is of a dull brown colour, and may be found upon
walls or palings near the water. The female deposits an immense
quantity of eggs, which she attaches one by one to rushes or other
aquatic plants ; they are of a cylindrical form, terminating at the top
in a sudden point ; they are attached together side by side with the
greatest regularity ( fig.64.17.). The larva (fig. 64.18.) inhabits the
water, in which it swims well by the assistance of seven (Latreille,
De Geer, and my specimens,. or eight, according to Pictet) pairs
of slender 4- (5- ?) articulated setose filaments, attached at the sides
of the abdominal segments, representing the false gills of the larva of
Ephemeridee, with which they are evidently analogous in their respir-
atory action.* The abdomen is terminated by a long and slender

Gray, in Griffith An. Kingd., pL. 72,

De Geer. Mémoires, tom. iii. tab. 27.
Palisot Beauvois. Neuropt., pl. 1.

Drury. Ezxotic Entomology, vol. i. pl. 46.
Newman. Entomol. Mag., No. 25,

& M. Pictet notices the curious fact, that one of these larve lived fifteen days in
the earth before it changed to a pupa, being the only instance of an insect furnished
with external respiratory organs respiring the ordinary atmospheric air.
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setose tail ; the legs are of moderate length, and terminated by two
claws; the head is scaly, and furnished with eyes and antennze. The
mouth of the larva consists of an angular upper lip; a pair of strong
mandibles, armed with two teeth at the middle of the inner margin
(fig-64.19.); the maxille are curved, and furnished with a kind of
bifid palpus, according to Pictet; but more properly consisting of two
lobes, the inner acute, curved, and armed with three strong spines;
the outer lobe has its inner angle produced into a point ; the maxillary
palpus consisting of four joints (fg. 64.20.); the labium, with its
short 3-jointed palpi are represented in fig. 64. 21.; the above figures
being the first which have yet been published of the details of the
curious mouth of this insect either in the larva or perfect state. The
antennge are setaceous, and 4-articulated; the three thoracic seg-
ments are of nearly equal size; the tenth abdominal lobe constitutes
the setose tail. When full grown, this larva quits the water, and bur-
rows into the adjoining bank, in which it forms a cell, wherein it is
transformed into an inactive pupa (fig. 64.22.), with the limbs laid
along the breast ; it is, however, very lively, twisting its tail about
when disturbed. The insect assumes its perfect form in its cell (De
Geer, Mémoires, tom. ii. p.716.; Résel, Ins., tom. ii. class 2.; Ins.
Ag., tab. 13.; Pictet and Suckow, loc. cit. supra ; Frisch, tor. i. pt. 8.
tab. 14.).

The family comprises two distinct subfamilies : — 1st, the Sialides,
described above; and 2d, the Corydalides, having the tarsi simple,
three ocelli, and the wings carried nearly horizontally when at rest.
The latter insects appear to form a link between Hemerobius and
Perla. Latreille considers Corydalis as allied to Raphidia (Gen. Cr.,
tom. iii. p. 199.). They are of large size, and often handsomely varie-
gated ; they are chiefly, if not exclusively, inhabitants of North
America. The largest of these (Corydalis cornuta Lalrl is distin-
guished by the immense size of the mandibles in one sex. De Geer’s
figure 2. pl. 27. tom. iii,, evidently represents the head of the female.
Chauliodes is distinguished by the strongly pectinated antenne.
There are several other undescribed genera belonging to this section,
to which also belongs a species figured in Griffith’s An. Kingd. Ins.,
pl. 72., under the name of Chauliodes maculipennis G. R. Gray ; but
previously described by Say.
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The family PANorpIDZE * Leach is at once distinguished by the front
of the head being produced into an elongated slender deflexed rostrum

Fig. 65.

(ffg.65. 10. 11.), at the extremity of which the parts of the mouth
are_inserted. The body is moderately long and slender ( fig. 65. o.
Panorpa communis & ) ; the head isvertical, and not broader than the
front of the thorax; the eyes prominent and semiglobose ( fig. 65.
10.) ; the antennz long, slender, and multi-articulate ; the clypeus is
acuminated at the tip, leaving the sides of the leathery ciliated labrum
exposed ( fiy. 65. 12.) ; the mandibles are very small, narrow, toothed
at the tip (fig. 65.13.); the lower jaws and lower lip are elongated,
the basal parts of the former being soldered together, so as to form
the under side of the rostrum ( fig. 65. 11.) ; the maxille are bilobed
at the extremity ( fig. 65. 14.), membranous, and pilose ; the maxillary
palpi 5-jointed ; the lower lip is inserted upon the united base of the
maxille ( fig. 65. 11.), it is narrowed in front, and does not extend
beyond the base of the labial palpi, which have been described as only
2 or 8-jointed. I have represented them, in fig. 65. 15., as they ap-

pear under a strong lens, in a dried specimen, The prothorax forms
) ;

* BisLiocrR. Rxrer. 10 THE PaNoRPIDE.

Linneus, in Trans. Holm. 1747. s, 176.

Swederus, in Trans. Holm. 1787.

Westwood, in Trans. Ent. Soc., vol. i. p. 75, app. (3 sp. of Nemoptera. )

Kiug. Monograph. Panorpide, in Trans. Acad. Berlin, 1836. (See Ann. Soc. Ent.
France, 1836, p. 75. app.)

Newman, in Ent. Mag., No. 22. (Merope.)

Pictet, in Mém. Soc. d' Hist. Nat. Généve, tom. vii. p. 403,

Hardwick, in Linn. Trans., vol. xiv. (Panorpa furcata,)

Stephens, Curtis, Fabricius, Thunberg (2 sp. Panorpa.)
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a very short narrow collar ; the mesothorax is large ; the wings are of
moderate and equal size, numerously reticulated, the posterior not
being folded when at rest. The legs are long and slender ; the tarsi
5-jointed, simple, with two tibial spurs, and denticulated ungues, and
a large pulvillus ( fig. 65. 16.).

The type of this family is the Panorpa communis Linn., from which
the leading characters given above are chiefly drawn. It is a very abun-
dant species, known under the ordinary name of the scorpion-fly, from
the singular apparatus with which the extremity of the body of the males
(fig.65.9.) is armed. In this sex the sixth and seventh abdominal
segments are slender, and somewhat recurved ; and the eighth segment
is greatly thickened, forming an oval mass, armed with a pair of for-
ceps. In the female the terminal segments are attenuated, and fur-
nished at the tip with a pair of very minute 3-jointed filaments
(fig.65.17.). These insects, as far as hitherto observed, feed upon
other insects in the perfect state. They are very active, and the elon-
gated abdomen is capable of great motion in every direction, as well
aé considerable elongation, evidently enabling the female to deposit
her eggs in deep holes or crevices. They are generally found in
hedges, and amongst herbage, in damp situations. Of the larva state
of these insects, no observation has been hitherto recorded. M.
Macquart gave a description of the pupa of the common species in
the Annales Sci. Nat. 1831, tom. xxii. p.463., without, however, being
able to state any thing of its habits, or whether it was quiescent or
active ; he thought it, however, most probable to be active, because it
was provided with limbs proper for ‘motion ; its structure, however,
clearly showed it not to be aquatic in this state. F. Stein has, more-
over, published a figure of the pupa ( fig. 65. 18.) of the female (as is
evident from the structure of the abdomen, although he calls it the
male) of P. communis, which he found at the depth of an inch in
moist earth, at the foot of an alder stump. From this figure it is evi-
dent that it is inactive in this state, the limbs being laid along the
breast, and the antenne along the sides; the head is much less
elongated than in the imago ( fig. 65. 19.) (Wiegmann's Arck., vol. iv.
331.).

The other English genus Boreus ZLatr. (Ateleptera Hoffmans),
forming the family Boreidee Steph. and the osculant order Raphioptera
MacL. (Hore Ent., 439.), comprises a single species of minute size
and singular structure, agreeing with Panorpa in the general structure

E 3
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of the mouth, but remarkably differing in the apterous condition of
the female, and the style-like form of the wings of the male. The
abdomen of the female is terminated by a 3-jointed ovipositor, the
under side of which is defended by a produced valve-like bilobed plate,
arising from the under side of the seventh segment ( fg.65. 22.),
The male (frontispiece, vol. i. £g. 8.), has the abdomen ( fig.65. 20.)
terminated by two short, recurved, attenuated, pilose styles ( fig. 65.
21.). The antenne are 23-jointed. This genus differs from all the
others in the family by the large size of the prothorax, and the want
of ocelli. The period for the appearance of these insects in the per-
fect state is in the middle of winter. Dalman observes that those
found in autumn in moss are pale-coloured and immature, and that
“the dark-coloured mature ones are to be found on the surface of snow.
Stephens states that it has been found in England under moss and
stones, at the same period.

" The exotic genus Bittacus Latr., in the structure of its mouth and
thorax, and possession of ocelli, is closely allied to Panorpa; but its
general appearance is that of a large Tipula, resulting from the great

length of the legs and wings, which are carried horizontally in repose. -

The abdomen is alike in both sexes, and the tarsi are terminated by
a single unguis. Dr. Klug describes eleven species of this curious
and widely distributed genus.

The genus Merope Newm. (Ent. Mag., No. 22.), from North Ame.
rica, is certainly referrible to this family; agreeing with Panorpa in
the essential strueture of the mouth ; but the ocelli are wanting; the
eyes reniform ; the antenne thickened in the middle ; and the prothot
rax enlarged. The specimen described by Mr. Newman is a female}
and has the abdomen terminated-as in the female Panorpa ; the in-
ternal base of the fore wings is furmshed with a small incrassated lobe.

Nemoptera Latr. comprises some ‘of the most singularly formed
species in the order, peculidr to- Africa and Western Asia, Portugal,
&c., having the wings extended when at rest, the posterior pair being
several times longer than the entire body, and linear; the ocelli are
wanting ; and the structure of the mouth (represented in detail in the
great work on Egypt) is very different from that of Panorpa, approach-
ing much nearer in the articulation of the maxille and developed
ligula, to the Hemerobiide ; indeed, Dr. Klug has removed it from
thie family in his monograph. Olivier, who observed them in the
Levant, states that their flight is slow and heavy, so that they are
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caught without difficulty. They appear in great numbers, and live
but a very short time. The Rev. F. W. Hope possesses a singular
monstrosity occurring in a specimen of N, coa, in which one of the
anterior wings is partially undeveloped.*

It is in this place that I may notice a singular insect, figured by
P.Roux in the Annales Sci. Nat., tom. xxviii. pl. 7., under the
name of Necrophilus arenarius ( fig. 66. 1.); but which appears to
me to be a Neuropterous larva, exhibiting considerable affinity with
the larvee of the Hemerobiidm. If the relation of the Nemopters
with that family be proved, is it possible that this may be the larva of
that genus? The body is oval, with a slender linear neck, longer than
the entire body ; small head ; long sickle-shaped mandibles; two an-
tennee, and six long simple legs. From its size it might either pro-
duce a Nemoptera, Bittacus, or Panorpa.

The family RAPHIDIIDE 1 Leach, consisting of the single genus
Raphidia Lin., is a singular little group, distinguished by the elongated
neck-like prothorax, flattened head, and simple forelegs as well asby the
elongated ovipositor of the female (fig. 66.2. Raphidia ophiopsis & ).
The head (fig. 66. 3. under side of head) is oval and flattened, broader
than the prothorax, with prominent eyes placed at the front of the sides
of the head; the ocelli, three in number (but wanting in R. crassicor-
nis), are placed between the eyes ; the antennz: are slender, filiform, and

® See for descriptions of species Olivier, Encycl. Mith.; Leach, in Zool. Misc.,
vol. ii. ; Ahrens, Fauna, fasc. 2. ; Savigny, Deser. dél Egypte; Klug, Monogr.
Panorp. (12 species); Westwood, in Trans. Ent, Soc.,vol. i. p. 75. App.

4 Bisriocs. RerEr. 7o TER RaPEDDUDZE.

Latreille. Obs. Raphidia Ophiopsis (with fig. of larva), Bull. Soc. Phil. 1798,
No. 20. A. 7. p. 153,

Schummel. Versuch ein gen, beschreib. — der gattung Raphidia. Breslau, 1832,
1 pl. 8vo. pp. 16.

Percheron, in Guérin's Mag. Zool. Ins., pl. 66.

Waterhouse, in Trans. Ent. Soc. London, vol. i.

Stein, in Weigmann’s Archiv. fiir Naturg., tom. iv. pl. 7.

Stephens, Curtis, Schiffer, Panzer, Iliger (Rossi Faun. Etrusec. ).
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Fig. 66.

{/.

multi-articulate ; the labrum small and quadrate, arising from a distinct
leathery clypeus ; the mandibles powerful, curved, and strongly toothed
(fig. 66.3.); the maxille are terminated by two lobes strongly pilose;
the palpi short, filiform, and 5-jointed, the basal joint being very mi-
nute ; the labium small, with short palpi, of which the terminal joint
is longest; the hind pai't of the head is constricted into a neckor
rotula, playing in the anterior aperture of the singular cylindrical
prothorax, which is long and narrow, the sides being deflexed, and
meeting in the middle beneath, so that one folds partially over the
other ( fig. 66.4.); the meso- and meta-thorax are much broader,
and of equal size; the legs are slender and simple ; the anterior pair
are inserted at the under side of the prothorax, where its deflexed
angles, being cut off, leave a ‘triangular space in front of the meso-
sternum ( fig. 66. 4.) ; the tarsi (fig. 66. 5.) are 5-jointed, the third
joint being deeply bilobed, and the fourth joint small, and affixed
between the lobes of the preceding. Percheron describes the ungues
as composed of two pieces, of which the apical one is moveable;
but this is certainly incorrect. The abdomen is sessile, of moderate
length, 9-jointed, and terminated in the females by a long sabre-like
ovipositor (fig. 66. 6.) of a slender construction, composed of two
plates (De Geer, Mém., tom. iii. pl. 15. f. 9.) very much compressed,
transversely striated, longitudinally ribbed, and terminated by two
minute oval appendages ( fig.66.7.); the wings are moderately large,
of ncarly equal size, the posterior not folded when at rest, when
they are deflexed at the sides of the body : they are strongly veined,
the veins being inconstant, even in the same individual ; but their
general arrangement is as in the Sialide, &c., with a distinct stigma,
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of which the differences of form have been employed as specific
characters.

These insects are of comparatively small size, agile in their move-
ments; the astructure of the head and neck, powerful jaws, and the
elongated coxe of the legs, as well as the membranous attachment of
the segments of the body, indicating predaceous habits. They receive
their English name of snake-flies from the form of the head and neck,
and the facility with which they move the front of the body in dif-
ferent directions. It is in the neighbourhood of woods and streams
that these insects are chiefly found.

This family seems to occupy an intermediate situation between
the larger species of the Sialidee and the Mantispidee, agreeing with
the former in the enlarged size of the prothorax and structure of
the head, and with the latter in general form.

The transformations of these insects have formed the subject of
memoirs by Latreille, Percheron, Waterhouse, and Stein.

The larva, for a specimen of which I am indebted to Mr. Ingpen,
resides (according to Percheron, who reared two species) under the
bark of trees; it is predaceous, and feeds upon minute, insects ® ; it
creeps but slowly, but gives to its body violent jerking motions in
every direction, somewhat like those of a serpent. It is long and
narrow ( fig. 66.8.), with the abdominal part of the body pubescent,
dilated in the middle, and not so scaly as the head and prothorax; it ‘
is 13-jointed including the head, which is oblong, flattened, with short
38-jointed antenne, not including the radicle ( fig. 66. 12.); the jaws
are robust, curved, acute at the tip, with a strong tooth on the inner
margin (fig. 66. 9.) ; the maxille ( fg. 66. 10.) and labium are distinct
( fig. 66.11.), with short palpi; the legs are short ( fig. 66. 14. tarsus) ;
the abdomen is unarmed ; the eyes resemble ocelli (fg. 66. 13.), and
are situated near the base of the antennz. I cannot observe more
than two on each side of the head, which is the number also noticed
by Waterhouse; Percheron, however, states that there are seven on
each side. The pupa is not inclosed in a cocoon. It resembles the
perfect insect in general form, but is furnished only with short rudi-
ments of wings, lying at the sides of the body ( fig. 66.17. male pupa,

® Mr. Waterhouse states that he always found the larvze in the bark, in which they
formed cells for themselves, and that he never observed them to feed upon other
insects, although he admits that the structure of the mouth is that of a predaceous

rather than a lignivorous insect. I should apprehend that the larvee noticed by Mr.
Waterhouse were prepasing a retreat for their pupation.
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from Waterhouse, fig. 66. 15. female pupa, fig. 66. 16, extremity of its
abdomen sideways). Linnweus was acquainted with the pupa, which he
thus describes : “Pupa currit, matri simillima, licet aptera. Caput ob-
cordatum.” (Syst. Nat., tom. ii. p. 916.) Percheron denies that the
pupa possesses this active power, and asserts that the entire body of
the pupa merely « jouit de la méme faculté de contorsion et de sauts,
que la larve exécute 2 un si haut degré.” Mr. Waterhouse has (quite
correctly as it appears to me from analogy with some other quiescent
pupe, as Myrmeleon, &c.) reconciled these statements by observing
that the pupa in some respects approaches the active pupee, although
it cannot be strictly considered as such until immediately before as-
suming the imago state, when the insect having gained sufficient
strength, is enabled to walk, although inclosed within the pupa skin,
which, by the bye, is extremely thin. A peculiarity existing in this
pupa, which has not been alluded to by previous writers, clearly
proves it to be inactive in the early stage of the pupa state, namely,
that the hind legs are partially covered by the wings. (Compare fg 66.
15. with fig. 41. 11. p. 886., or £g. 48. 19. p. 387.) The species are very
few in number, and I am not aware that any have been discovered out
of Europe.

The family MANTIsSPIDZE* Westw., like the preceding, consists of a
single anomalous genus, whose situation has greatly perplexed sys-
tematists, none of whom, however, appear to have given themselves the
trouble of investigating the structure of its mouth.t As already noticed,
in vol. i, p. 412. note, it is without hesitation that I regard this genus as

® BisrLiogr. Rxrer. 10 Tue Mantisrinaz.

Stoll. Représentation des Spectres, &c.

Serville and St. Fargeax. Encycl. Méth., tom. x. p. 270.
Latreille. Genera Crust., vol. iii. p. 94.

Newman, in Entomol. Mag., No. 24.

Charpentier. (Hore Entomol.)

Guérin, (Voy. Coquille.)

+ T must now omit my friend Erichson, who (in his admirable monograph in
Dr. Germar's Zeitschrift fiir die Entomologie, No. 1. 1839, just received by me from
the author) has investigated the affinities of the genus, and arrived at the same
conclusion as ‘myself. He describes twenty-four species chiefly from Africa and
America, but I am acquainted with several others yet undeseribed.
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the type of distinct Neuropterous family, very closely allied to Heme-
robius, both in the trophi and in the general character of the veins of
the wings. The body is long and narrow ( fig. 66. 18. Mantispa pa-
gana), somewhat like that of Raphidia, with a brpad head, large pro-
minent eyes, short submoniliform antennee, and an elongated prothorax,
narrower than the head, but dilated in front: the ocelli are wanting,
the clypeus and labrum distinct ; the palpi short and filiform ( fig.
66. 10. front of the head) ; the mandibles are horny and acute, but
slightly curved, and occasionally with a small tooth within ( £g.66.20.);
the maxille are long and bilobed : the outer lobe broadest at the
tip, where it is subarticulated and pilose ; the maxillary palpi are
5-jointed, the terminal joint being longest (fig.66. 21.) ; the labium
is oblong, extending considerably beyond the insertion of the palpi,
and entire at the tips (fig.66. 22.); the prothorax is greatly elon-
gated, and formed upon the plan of that of the Mantide, but it is
not margined; the fore legs are attached on the under side close
to the head ( fig.66. 23.), they are raptorial, like those of the'Man-
tidee ; the other legs are simple ; the tarsi 5-jointed, with denticulated
ungues; the wings are of nearly equal size, deflexed at the sides of
the body in repose, and numerously veined ; the veins being arranged
somewhat as in the Hemerobiidee ; the abdomen is not furnished with
terminal filaments, or an exserted ovipositor.

The structure of the fore legs and mouth of these insects warrants
the conjecture that they are predaceous in their habits. Latreille
informs us that they reside upon oaks, their habits, and probably their
metamorphoses, being identical with those of Raphidia. M. Bourgeois,
who frequently captured M. pagana in the neighbourhood of Lyons,
communicated a larva to Latreille, constructed like that of Raphidia,
but considerably larger, and which, Latreille says, “je ne peux rap-
porter qu’d cette Mantispe.” ( Considérations Générales, p. 69.) I
have in a preceding page noticed the use which has been made of
these insects, with the view of establishing the passage between the
Orthoptera and Neuroptera.

The species are but of moderate or small size, of dull colours, and
widely dispersed, being inhabitants of Europe, South Africa, India,
New Holland, Surinam, Brazil, &c.



60 MODERN CLASSIFICATION OF INSECTS.

Orper TRICHOPTERA* Kirby.

(EL1NGUIA Retzius, NeuroPTERA PLicIPENNES Latreille, SYNISTATA
p. Fabricius, NeuroPTERA p. Linn., TricHOPTERA p. MacL.)

CHAR. Wings four, membranous ; the anteriog generally pilose, with
branching nerves; the posterior larger, and folded when at rest.

Prothorax very short.

Tibiz with long calcaria at the tip, and often beyond the middle
of the limb in the four posterior legs.

Mouth unfitted for mastication ; mandibles rudimental.

Larva hexapod, ordinarily residing in a case formed of various
materials, in which it retains its station by means of two
hooked anal processes.

Pupa incomplete, inactive during the greater penod of its exist-
ence.

The insects of this order are the well-known caddice-flies, or water
moths of the angler; their larvee being called cads, or cad-bait, and
residing in portable tubes, composed of various extraneous materials.

The body of the perfect insect ( fig. 67. 1. Phryganea grandis) is of
a leathery consistence, and thickly clothed with hair; the head small
(fig. 67. 2. head of ditto in front), with prominent semiglobular eyes,
and three{ ocelli. The antenne are as long as, often much longer

*Brsrioce. Rerer. 1o THE TrRIcHOPTERA.

Pictet. Recherches pour servir 4 'Hist. et 4 1'Anat. des Phryganides. Geneva,
1834. 4to. pp. 235, 20 pl. — Ditto, in Mém. Soc. Hist. Nat. Généve, tom. vii.

Stephens. Illustrations Brit. Ent., 'vol. vi.

Curtis. Brit. Entom., and in Lond and Edinb. Phil. Mag., Feb. and March, 1834.

Percheron. G des I Olostomis [ Holostomis phalenoides nec daurica]
Neur., pl. 3. (See Mannerheim (Rev. Critique, p. 21.) as to the specific synonyms
of this genus).

Dalman. Mém. Acad. Stockholm, 1819. Analecta Entomol. (Hydroptila.)

Fischer. Entom. de la Russie. 3 vols., 4to. Moscow.

Savigny. Description de I'Egypte.

Geoffroy, Linneus, Schiffer, Scopoli, Gmelin, Villers, Olivier (Enc. Méth. tom. vi.),
Fabricius, Leach.

t M. Pictet states, “ On voit sur le front deur petits yeux lisses” (Recherch.
Phryg.). This is true ; but there is a third ocellus between the base of the antennae
in many species, forming, with the two on the forchead, a large triangle; but Curtis
describes the Limnephili and Leptoceri as having only two ocelli.
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Fig. 67.

2

than, the body (as in Leptocerus (Mystacida) niger, fig. 67. 7.) slen-
der, setaceous, and multi-articulate. The mouth is neither fitted for
mastication nor suction ; it consists of an elongated, slender upper lip
(fig.67. 3., after Savigny), at the base of which, on each side, ac-
cording to Savigny (Mém. An. S. Vertebr., pl. 1.), Curtis (Brit. Ent.,
pl. 592.), and Percheron ( Gen. Ins. Neur., pl. 3.), is to be perceived a
minute, soft, pubescent, and trigonate organ ( fig. 67. 3.°°.), which
is the representative of the mandibles (which are erroneously stated
by Latreille and Pictet to be  nulles ”); the maxillee are also small,
and terminated by an oval pubescent lobe ( fig. 67. 4.); the maxillary
palpi are long and slender, being only 4-jointed* in the males of the
large species (_fig. 67. 5.), but 5-jointed in the females ( fig. 67. 4.).
In the genus Phryganea, &c., the joints are of nearly equal thickness,
and similar in their appearance; but in Hydropsyche ( fig. 67. s.
maxillary, 67. 9. labial palpi), &c., the terminal joint is very greatly
elongated, and much more slender than the preceding, and annu-
lated; and in the Mystacide they are thickly clothed with hairs.
The mentum is distinct and quadrate ; the labium produced and entire ;
and the labial palpi 3-jointed (fig. 67. 6. P. grandis), and partaking of
the character of the maxillary palpi. The prothorax forms a very
short collar. The meso- and meta-thorax are.dilated into an oval or
orbicular mass. The anterior wings are elongated and lanceolate in
the females, but rather more obtuse in the males of the true Phry-
ganez ; they are deflexed at the sides of the body during repose, and

¢ Pictet describes them as only S-jointed in the males of the true Phryganem.
Curtis and Percheron, however, figure them as 4-jointed. In the males of the
other genera, they do not differ from the females in the number of joints. In the
males of Sericostoma (Phryganea personata Spence, Introd. to Ent., vol. iii. p. 489.,
Sericostoma Spencii Steph.), the maxillary palpi, in the ‘males, are short and di-
lated, uniting in front of the face, and forming an obtuse rounded mask ( fig. 67. 10.).

,
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are furnished with numerous branching veins; the costal portion is
not transversely veined; the posterior pair are shorter, but consider-
ably broader than the anterior, and are folded when at rest. The wings
are more or less clothed with hair ( fig. 67. 11. fore wing of Hydro-
ptila) ; the legs are long and slender ; the anterior tibie are spurred at
the tip, but the four posterior are furnished, not only with apical spurs,
but also with one or two pair near the middle of the limb; the coxe
are also elongated —both which characters add materially to the acti-
vity of the insects; the tarsi are 5-jointed, with minute claws and pul-
villi. In the genera Hydropsyche Agapetus, &c., the intermediate tibiee
and tarsi are dilated in the females ; this is also especially the case
in an allied species figured by Savigny in the Description de I Egypte.
The abdomen is of moderate length, slender, the extremity being fur-
nished, in the males, with several short curved inarticulate appendages.

The females deposit their eggs in a double gelatinous mass, which
is of a green colour, and is retained for a considerable time at the ex-
tremity of the body ; the mass is subsequently attached to the surface
of some aquatic plant, and Mr. Hyndman has observed the female of
Phryganea grandis creep down the stems of aquatic plants under the
water, very nearly a foot deep, for the purpose of oviposition; on
being disturbed, it swam vigorously beneath the water to some other
plants ; its bundle of eggs was found to be of an oblong form, bent in
the middle, and the two ends attached to the tail of the animal (Cur-
tis, Brit, Ent., fol. 592.).

Fig. 68.

The larvee ordinarily reside in cylindrical cases, open at each end,
to which they attach various matters, as bits of stick, weeds, pebbles,
or even small living shells ( fig. 68. 2. case of P. fusca Pictet), by the
assistance of silken threads, which they spin from the mouth in the
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same manner as caterpillars. Some cases are formed of fine sand, and
curved ( fig. 68. 4. case of Sericostoma multiguttatum Pictet). The
larva remains in this case, exposing only its head and three anterior
segments of the body, and which it suddenly withdraws on the
slightest alarm.

The cases formed by these larve being ordinarily composed of mate-
rials scarcely specifically heavier than the water, are easily carried
about. There does not appear to be an exclusive regularity in the choice
of the materials of which theyare formed, according to the difference of
species, the individuals of each employing, occasionally, what comes
nearest to them when engaged in its construction. M. Pictet indeed
appears to consider that each species chooses its own peculiar materials
for the construction of its case, and that the mode in which these
articles are applied is uniform. Thus, P. rhombica selects morsels of
straws or twigs, which it arranges transversely ( fig.68. 1.); whilst P.
lunaris employs the same materials, which it attaches longitudinally
( fig-68.3.). He, however, mentions a variety of instances in which
materials of a perfectly different kind had been employed by these
species. In some species, the materials (ordinarily strips of leaves)
are arranged in a spiral coil (fig.68.9. pupa case of P. varia Pict.
Reaum. 8. pl 14. £.9.).

When the case, owing to the growth of the inhabitant, becomes too
small, it has been stated by some authors that the larva quits it and
constructs a new one ; but M. Pictet considers that it rather adds fresh
materials of an enlarged diameter at the aperture, cutting off a por-
tion of the opposite end, which would account for the conical form
which these cases often exhibit,

In the preface to the Historia Insectorum of Ray, p. xii., is pub-
lished an interesting tabular arrangement of these cases, ¢ ex obser-
vatione D. Willughby,” of which an extract will be sufficient to prove
the assiduous but neglected researches of our celebrated countryman.
« Ingecta aquatica thecis se contegentia sunt, vel theca

immobili, seu lapidibus affixa, corpore vel
subrotundato cum filamentis ad latera,
plano et compressiore absque filamentis.
mobili aut portatili, migratoria; Phryganea vulgo dicta. [Then
follows an admirable description of the larvee inhabiting these
moveable cases.] Suntque vel thecis
rectis, vel habentibus
festucas agglutinatas
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parallelas [straw-worms]
transversas et breviores, quibus interdum admiscentur lapilli
et conchule ;
festucas nullas adhaerentes, sed lapillos aut arenulos que vel
teretes, [cod-baits]
plane, seu compresse,
lapillis majusculis, thece lateribus adheerentibus nunquam
supinge aut prone parti ;
nullis ad latera adheer. lapillis, sed theca utrinque in
tenuem marginem, seu limbum procurreate velut alas
quasdam, theca planiore et compressiore quam in
superiore.
incurvis seu cornutis mavis dicere. Sunt enim horum theca
incurve, et una extremitate majore, altera minore.”

The Rev. J. Morton, also, in his History of Northamptonshire,
chap. vii., has entered into many particulars relative to these larvee
and their cases, as has also Sir Humphrey Davy, in his Salmonia.
See also Insect Architecture, chap.x. Isaac Walton has also given
many particulars of these insects, especially as regards their piscatorial
qualities, and which he calls cadis, pipers, cockspurs, straw-worms, or
ruff-coats. In Mr. Ronald’s Flyfisher's Entomology various moderate-
sized species of Phryganee are termed sand-flies, grannums, and cin-
namon-flies ; whilst one of the Mystacide is naemd the silver horns.

The larvee of these insects ( fig. 68. 10. larva of Phryganea rhombica
Pictet) are of an elongated, nearly cylindrical form, with a scaly
head ( fig. 68. 11. upper, 68. 13. under side of head of larva of P. stri-
ata Pictet), furnished with a bilobed upper lip, a pair of strong man-
dibles, obtuse at the tip, with several short teeth ( fig. 68. 13. mand.
of larva of P. striata Pictet), fitted for gnawing vegetable matters. In
the larvee of Hydropsyche they are terminated by a more elongated
tooth ( fig. 68. 15. mand. of larva of H. senex Pictet) ; and these spe-
cies are more essentially carnivorous than the others. The maxille
and labrum are small, fleshy, and soldered together ( fig. 68. 14. P.
striata Pictet); the former are terminated by two minute corneous
points, supposed by Pictet to represent the terminal maxillary lobe
and palpus, of which there i8 no other rudiment ; neither does there
appear to be any labial palpi, except two exceedingly minute points
on each side of the spinneret, which is also very minute. In the
larvee of the Sericostome and Rhyacophilee, the maxillary lobes are
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more elongated ; and in the latter of these genera M. Pictet repre-
sents the external lobe as articulated and palpiform. My fig.68. 16.
represents the maxille of the larva of Phryganea pellucida, after De
Geer. The head exhibits no trace of antennae; the corneous cover-
ing of the eyes is very small, and apparently composed of points at
the sides of the head, and destitute of reticulations; the three tho-
racic segments of the body are leathery, each being furnished with a
pair of legs, the anterior pair of which are shorter and stronger than
the others. In the larvee of the true Phryganes there is a slender
horn between the anterior legs, which Reaumur considered to be the
spinneret, but the use of which lias not been ascertained ( fig.68. 17.
prosternum of larva of P. striata Pictet). The nine abdominal seg-
ments are more fleshy, being seldom exposed beyond the mouth of the
case, in which they retain their station by means of three conical
fleshy tubercles on the first segment, and by the two moveable articu-
lated appendages, of variable form, at the extremity of the body. In
those species observed by M. Pictet, which reside in fixed cases,
these abdominal tubercles are wanting, and the anal hooks are elon-
gated, and placed upon long footstalks ( fig. 68. 18.), giving them great
capacity for movement, and enabling them to fix themselves firmly
in their rough and irregular retreats. Other peculiarities exist in the
form of this organ in the different genera, which correspond with their
various modes of life and movements. The abdominal segments are
moreover furnished with white membranous filaments, of various
forms, which are the external organs of respiration.

The food of the larva has been stated to consist of minute aquatic
larvee, and such is the case with Hydropsyche, M. Pictet having ob-
served that the larvee prey upon those of other aquatic Neuroptera, and
even upon each other, in a state of captivity ; but the greater number
are purely herbivorous, the structure of their jaws being fitted for
gnawing vegetable matters; and M. Pictet supplied them with willow
leaves, upon which they fed well; the larger species devouring the
whole leaf, but the smaller ones leaving the veins entire ; they would,
however, occasionally attack other aquatic larvee.

From the common occurrence of these caddice worms, it is not sur-
prising that they should have attracted the attention of the early na-
turalists, by some of whom they were known under the names of
Ligniperde ; and Reaumur and De Geer have entered very fully into
their natural history and structure. The former of these authors

vor. 1I. ¥
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(Mémoires, tom. iii. Mém. 5.) has described many of the varieties in
the cases formed of leaves, twigs, straws, wood, stone, sand, or shells.
He has also figured (Zbid., pl.12, 13.) the transformations of P.
striata (according to Linnzus and Pictet), and, in pl. 14. f.1—4.,
those of a species which Linnaus quotes as P. grandis, but which ap-
pears to agree both in the spirally-arranged case, and the spotted wings
of the imago, with the P. varia (Pietet, pl. 11. f.1.). The cases of a
minute species are also represented, together with the imago, in the
same plate, but too vaguely to be determined; they are probably a
minute species of Mystacida ; whilst, in the fifteenth plate of the same
volume, he has figured the cases of the larvee of a Mystacida Latr.,
the hind legs of which are greatly elongated.

De Geer has entered more minutely than Reaumur into the
details of the habits and structure of these insects, of which he traced
five species through their different states. These are P. pellucida
Oliv., Pictet (Mém., tom. ii. pl. 11, 12.), P. grandis (pl. 18. f. 1—17.),
P. grisea (pl. 18. f. 18—21.), P. fusca? (according to Goéze’s edit.,
vol. ii. p. 442.), and P. bimaculata Linn., which is evidently a
Mystacida. He, moreover, figured a variety of cases of different
forms, of which he had observed the larvee, and of which some
(pl. 15. f. 15—17.) are of a singular form, being apparently composed
of fine sand, of an elongate-ovate shape, with a broad mouth and two
protuberances at the opposite extremity. They probably belong to a
species of Hydroptila. He, moreover, figured several perfect insects
of which he had not observed the larve.

Risel (Abhandl. von Ins., vol.ii., Ins. Aquat., tab. 14—17.) has
figured various cases, together with the transformations of three
species, which have been cited as P. grandis, striata, and rhombica.

With the exception of Reaumur’s figures in his fifteenth plate, above
referred to, and those of De Geer’s of P. bimaculata (all of which are
destitute of sufficient precision in the details), the various larve
figured by these authors are all referable to one type of form,
having the head and three thoracic segments scaly, the legs mode-
rately long, the basal segment of the abdomen furnished with
three fleshy protuberances, and the third armed with two short
hooks, with the external organs of respiration, consisting of slender
soft filaments, arising separately, and lying transversely on the
upper and under sides of the abdomen. Such are the characters of
the larvee of the genus Phryganea, as restricted by Pictet. Those of
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the genus Mystacida, as above noticed, differ in having the posterior
pair of legs greatly elongated ; whilst those of Sericostoma have the
external organs of respiration short and united on a common base, so
as to form small bundles of short filaments. In thelarve of the Tricho-
stome the anterior angles of the thoracic segments are greatly pro-
duced in front, forming acute points; and in those of the Hydroptile,
the thoracic segments are narrow, and the abdomen swollen and
destitute of external organs of respiration ; these reside in small flat-
tened kidney-shaped cases, opened by a slit at each end (fig. 68. 5.
case of H. pulchricornis Pictet). M. Pictet further notices the
interesting circumstance (long ago, however, observed by Willughby,
as above detailed), that the larvee of many of these insects reside in
immoveable cases attached to stones, &c., but formed of materials
similar to the moveable cases* ( fig. 68.6. case of Hydropsyche
senex Pictet: fig. 68. 8. elongated tortuous fixed cases, composed of
silk and fine sand, formed by the larvee of Hydropsyche maculicornis
Pictet). These larvee aretherefore compelled to quit their retreats whilst
searching for their food in a naked state, and they are accordingly
better fitted for such a kind of life, by having the abdomen of a firmer
consistence, with stronger anal hooks (fig. 68.18. larva of Hydro-
psyche atomaria Pictet), and the organs of respiration consisting of
numerous short bundles ( fg. 68. 19. gills of the larva of Hydropsyche
atomaria Pictet, fig. 68. 20. gills of the larva of Rhyacophila vulgaris
Pictet), or entirely wanting. Of these species the pupe of the genus
Hydropsyche are enclosed in a single silky envelope, to which various
materials are attached ; whilst those which have the pupa enclosed, in
addition to this outer case, in another distinct internal cocoon ( fig. 68. 7.
inner cocoon of Rhyacophila vulgaris Pictet) spun by the larva, com-
pose the genus Rhyacophila of Pictet.

In those species which are destitute of external gills, the respiration
is effected by spiracles placed on each side of each abdominal segment ;
and species thus circumstanced are placed by Pictet in the same genus
with others furnished with external organs of respiration.

From these considerations, M. Pictet has constructed the following

¢ M. V. Audouin communicated to the Entomological Society of France, on the
9th of January, 1833, a piece of granite, on the surface of which were a number of
small rounded eminences, formed of minute granules of quarts, and which were dis-
covercd to be the cases of a small species of this family.

F 2
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table, confirming, in respect to the peculiarities in the preparatory
states, the genera founded upon the characters of the imago.

External organs of respiration
Thoracic f isolated, legs moderate -} Phryganea.
Larve with ts External
enclosed a segm ::d organs of | Hind legs long - Mystacida.
ina circular | U7 respiration legs short - Sericostoma.
moveable | opening. . inbundles.
case [ Thp‘:)::t:d segmen:s with the frc:nt angle: Trichostoma.
opening with a slit - - - Hydroptila.
Larvenot
enclosed | The pupa enclosed in a double envelope - - Rhyacophila.
in a move- [ The pupa enclosed in a single envelope - - Hydropsyche.
able case.

M. V. Audouin has shown me the case of a small unknown species
of this family, quite unlike any hitherto figured, being composed of
fine sand cemented together, and saucer-shaped, so that it is difficult to
conceive how the larva could employ it as a means of defence or abode.

When the period for assuming the pupa state is arrived, the larve,
which reside in moveable cases, fasten them to some fixed substance
beneath the water, and close the two extremities with an openwork
fence, which varies in form in the different species, and which, by admit-
ting a current of water, permits the respiration of the pupa; indeed,
Reaumur states, that he actually saw this gratework in alternate
motion from convex to concave, as the water passed out and in ( fig.
67. 12. represents the grating of the case of P.fusca? after De Geer).
Within this retreat they then became inactive pupe, in which they
bear a considerable resemblance to the imago, except that the an-
tennee, palpi, wings, and legs are shorter, enclosed in separate sheaths,
and arranged upon the breast ( fig. 67.13. pupa of P. pellucida De
Geer), the antenne, in the species which have those organs, greatly
exceeding the length of the body, being extended beyond the abdomen,
with the extremities curled up ( fg. 67. 17. pupa of Mystacida bimacu-
lata De Geer). The front of the head ( fig. 67. 14. head of pupa of
Hydropsyche senex Pictet) is moreover furnished with a pair of cor-
neous hooks, but which are the real mandibles, crossing each other,
and different in form from those of the larva and pupa, which give
the head the appearance of a beak, varying in form and strength in
the different groups, according to the nature of the cocoons (fig.
67. 15. mandible of pupa of Hydropsyche atomaria Pictet). With
this the pupa makes its way through the openwork mouth of its
case, shortly before assuming the perfect state, at which period it
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assumes considerable activity, swimming along, as I have observed,
by means of its two hind legs, which are strongly ciliated, and
crawling about by means of " its four fore legs, which become
detached from the breast. M. Pictet has made some interesting
observations on the relations of the limbs of the pupa with those of
the larva, and of the manner in which the former are enclosed within
the larva skin. The pupe of the larger species creep out of the water,
crawling up the stems of plants, &c., and undergoing their final
change in the air; but the smaller ones merely come to the surface,
where they shed their pupa skin in the same manner as gnats, their
old envelope serving them as a raft. :

The pupa is furnished, as well as the larva, with external respiratory
filaments, besides which, each of the segments of the abdomen, except
the first and last ( fig. 67. 16. second abdominal segment of the
pupa of P. striata Pictet), is dorsally provided with a pair of
small patches, charged with recurved points, which evidently assist
the pupa in making its escape from the case, previous to assuming
the perfect state. The pupze of Phryganea have also a row of
short filaments at the sides of the abdomen, the uses of which are
unknown. The abdomen is also terminated by various appendages,
of which the form varies in the different groups. The perfect insects
are of small or moderate size, seldom reaching a couple of inches in
the expanse of the wings. They are very active, running with agility
with a kind of gliding motion, not unlike that of certain Tipulide, and
other insects with long tibial spurs ;- but their flight is awkward, except
in some of the smaller species, which assemble in troops, and fly over
the surface of water towards sunset: they frequent damp marshy
situations. From the weak structure of the mouth, it is evident that
they can live but a very short time in the perfect state, taking no
nourishment, and only anxious to continue their species. Their
colours are obscure, being ordinarily brown or grey; when handled,
they emit a very disagreeable odour. A very few exotic species are
ornamented with spots and markings. Few, only, have been brought
from extra-European countries.

This order was first proposed by De Geer (to which his commen-
tator Retzius applied the name of Elinguia), and included the Lin-
neean Phryganez and Ephemeree, which two groups were also united
by Dumeril into his family Buccélés or Agnathes. Linneus had
united the Perlidee and Phryganese into one genus, from the characters

F3
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of the imago, such as the folded wings, &c., which plan was also
adopted by Lamarck. Mr. Kirby, in the 11th volume of the Lina.
Trans., and subsequently Leach, restricted it to the genus Phryganea
of De Geer, of which the leading characters are given above; whilst
Latreille retained the family as a distinct section of the order Neu-
roptera, under the name of Plicipennes; in this respect he has been
followed by M. Pictet, who has substituted the name Phryganides.
Mr. MacLeay, in the Hore Entomologice, from an erroneous idea
relative to the larvee of the Perlidee, considered that family as belonging
to the same order as the Trichoptera, the inaccuracy of which has
been commented upon in a preceding page; but Mr. MacLeay pro-
ceeded on this false foundation to show that, as the organisation of the
perfect Perlidee and Phryganee is so variable, (whilst he considered the
larvee to be all cylindrical, with membranaceous feet, and to undergo
the metamorphosis obtecta® Linn.,) it would be difficult to exclude the
Tenthredinidee from the order (Hore Entomol., p. 431.), which he
accordingly divided into three stirpes, Perlina, Phryganina, and Ten-
thredina.4+ The introduction of the Perlide into the order, which
was Mr. MacLeay’s ground for the admission of the Tenthredinidee,
having been already shown to' be untenable, will render it unneces-
sary for me to enter into any arguments against reinstating the Ten-
thredinidee in the order Hymenoptera, especially as Mr. Kirby has
completely answered Mr. MacLeay’s objections in the Introduction to
Entomology, vol. iv. p. 374. That there may be a slight relation
between the Trichoptera and Tenthredinide § may be admitted, but
it appears to me that the genus Phryganea forms the connecting link
between the Neuroptera and Lepidoptera. That it is-closely.related
to the Neuroptera will be evident, because Latreille, Pictet, and others
still consider;Phryganea as Neuropterous, being especially.related to the
genus Sialis, which seems to form the passage between the Phrygane®
and Perlidee; but not only are the veins of the wings arranged upon
the plan of the Lepidopterous wings, the general habit of the insects,
. ® Neither the Perlidee, Phryganeide, nor Tenthredinide underge obtected meta~
morphosis, as assumed by Mr. MacLeay.

+ Mr. MacLeay (Hore Ent., p. 432.) mentioned a terrestrial larva, inhabiting a
case, found in Java by Dr. Horsfield, and which he considered to be that of a ter-
restrial Trichopterous insect. It is, however, clearly the larva of a Lepidopterous
nsect, allied to Oiketicus of Guilding and to the Sacktragers of the Germans
(Psyche, &c.).

t Latreille introduces the Phryganea between the Neuroptera and Hymeno-
ptera.
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the structure of the legs, coxe, calcaria, and mandibles, as noticed
by Kirby, and, indeed, the general rudimental form of the mouth
being similar; and, what is more important, the internal structure of
the larvee, as noticed by De Geer, agrees with that of the Lepidopterous
larvee rather than with the Neuroptera. There are many Tineide, the
larvee of which reside in cases somewhat similar to those of the Phry.
ganes, whilst the long-horned Japan moths (Adele) seem to present
a near relation to the Mystacide of Latreille (Leptoceri Leach). Mr.
Newman, (Sphinx Vespiformis, table opp. p. 21.), has even introduced
the Lepidopterous genus Psyche into the order Neuroptera, in which
he also includes the Trichoptera.

Until very recently, but little attention had been paid to these insects.
Dr. Leach, indeed, studied them carefully, and announced a distinct
work upon the subject, but which he never completed. Subsequently,
Mr. Curtis published the descriptions of various species in the Philo-
sophical Magazine (new ser. Feb., March, 1834), but the most valuable
work upon the group is that by M. Pictet of Geneva, upon the Phry-
ganese of Switzerland. In this admirable memoir, the natural habits,
anatomical and physiological characters, transformations and specific
differences, of a great number of species have been recorded, and
which, from a consideration of their characters, both in the preparatory
and perfect states, he is induced to arrange into seven genera alone.

Whilst the entire number of species collected from various sources
by Olivier (Encycl. Méth., tom. vi.) amounted only to 77, M. Pictet
detected, in Switzerland, nearly 120 species, of which he had noticed
the preparatory states of not fewer than 52, whereas seven only
had been previously observed in their earlier stages by De Geer, &c.,
as above mentioned. It is to be regretted that the figures of the
species in the imago state, are, in the majority of cases, completely
unrecognisable, whilst the peculiarities in the veinings of the wings
are too much overlooked. Shortly afterwards, Mr. Stephens described
nearly 190 British species in his Jllustrations, which he divided into
eight families, corresponding with seven of Pictet’s genera, to which
he added another anomalous family, Acentropide, which, in my opi-
nion, belongs to the order Lepidoptera. The other families, Hydro-
ptilidee, Rhacophilidee, Hydropsychide, Sericostomidee, Psychomidee,
Leptoceridee (Mystacida, Latr.), and Phryganide, he divided into
numerous genera, founded, like those of Mr. Curtis, established in the
Philosophical Magazine, upon the neuration of the wings, and the

r4
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variations in the tibial spurs. I shall, however, regard these groups
as sub-families, constituting one great family Phryganeide, and of
which the following tabular characters will show the chief distinctions.

1. Antenne filiform, or pectinated ; hind wings not folded. [Hydroptilides.]
2. Antenne setaceous.
i. Hind wings not folded. [Psychomyides.]
ii. Hind wings folded.
A. Without transverse nerves in the wings.
a. Maxillary palpi dilated in the males. [Sericostomides.]
b. Maxillary palpi alike in both sexes.
a. Terminal joint ovoid. [Rhyacophilides.]
8. Terminal joint filiform, very long. [Hydropsychides.]
B. With transverse nerves in the wings; terminal joint of maxillary palpi
ovoid.
a, Maxillary palpi very long, very pilose, 5-jointed in both sexes. [Lep-
tocerides. ]
b. Maxillary palpi moderate, slightly pilose, 4-jointed in the males.
[Phryganeides. ]

e

Orper HYMENOPTERA* Linn.

(G¥MNOPTERA Linn. olim; GEOFFROY-GYMNOPTERA Scop.; PIRZATA
Fabr.; PHLEBOPTERA Clairv.)

CHAR. Wings four, naked, membranous ; the posterior pair smaller
than the anterior, with comparatively few veins.
Mouth with horny jaws, and with a lower lip or tongue, sheathed
by the maxillee.

Tarsi generally 5-jointed.

Abdomen armed with a multivalve saw ovipositor, or sting, in the
females.

Larva apod and vermiform (or eruciform and pedate in one group).

Pupa incomplete and inactive.

® BisLioGR. Rerkr. 70 THE HYMENOPTERA IN GENERAL,

Jurine. Nouvelle Méthode de classer les Hyménoptéres, 4to. 1807, and in Mém.
Acad. Roy. Turin, tom. xxiv. (Observ. on Wings of Hym.)

Spinola. Insecta Ligurie. 2 vols. 4to. Genue, 1808.

Kirby. Monographia apud Angliz. 2 vols. 8vo. Ipswich, 1802. — Ditto, in Linn.
Trans., vol. iv.

Fabricius. Systema Piezatorum. 8vo. Brunsv. 1804.

Panzer. Kritische Revision der Insektenfaune Deutchsl. band. ii. (Entomol.
Versuch die Jurin, Gatteng. Nurnb. 8vo, 1806.)
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If interesting habits and economy, great development of instinctive
powers and social qualities, be considered as indicating superiority in
their possessors, the insects composing the order Hymenoptera have
certainly far greater claims to be placed in the foremost ranks of the
insect tribes than any of their brethren. The bee, the wasp, the
ant, the saw-fly, the gall-fly, and the ichneumon-fly, all belonging to this
order, have attracted the attention of the observer of nature from the
earliest period.

As an order, these insects are distinguished by the number, com-
parative size and structure of the wings, the mandibulated mouth,
enclosing alabium ensheathed by the maxille, the ovipositor, or sting,
with which the females are provided, and the nature of their metamor-
phoses.

The eyes are generally large and lateral, occasionally occupying, in
the males of certain groups, the greatest portion of the head : they

Christius, J. L. Naturg. Klassific. und Nomencl. der Insekt. vom Bienen, &c.
4to. Frankf. a. M. 1791. i

Harris, M. An Exposition of Engl. Insects, fol. Lond. 1781.

Fallen. Specimen novam Hymenoptera Disp. Method. exhibens. Lunde, 1814,
4to.

Elug, in Der Gesellsch. Naturforsch. Freunde zu Berlin Magaz., vol. i. p. 2. 4.
— Ditto, Vergleichung der Piezata Fab., und Hymenoptera Jurine (in Illig.
Mag., vol. vi.).

Saint Fargeau. Hist. Natur. des I Hyménoptéres, tom. i. Paris, 1836, 8vo. ;
and in Encyel. Méthodique, tom. x. 4to. ’

Illiger, in Magazin der Entomol., vol. ii. ; and in Hellwig’s edition of Rossi.

Dahlbom. Exercitationes Hymenopterologice, part 1—5. Lund. 1831-33. — Ditto,
Clavis Novi Hymenopt. System. adject. Synops. Larvarum. Lund. 1835,
4to. — Ditto, Prodromus Hymenopt. Scandinav. Lund. 1836.

Zetterstedt. Insecta Lapponica, small fol. 1837.

Bulletin Moecow, tom. ix. p. 431. Description d’Hyménopt. tant’ nouveaux que
connus.

Latreille. Nouv. Observ. sur la i¢re dont plusieurs Ins. Hyménoptéres pour-
voient 4 la Subsistance de leur Postérité, in Ann. du Mus. d'Hist. Nat. 1809,
tom. xiv.

Savigny. Description de I'Egypte.

Say. North American Hymenoptera, in the Contributions of the Maclurian Ly-
ceum, vol. i. Jan. 1829, p. 67. Ditto, in the Journal of the Natural History
Society of Boston, vol.ii. 1837. Ditto, in Godman’s Western Reporter, 1823.

Waltl. Reise nach Tyrol. (Hymenopt. by Klug).

Haliday, in Trans. Linn. Soc., vol. xvii. (Description of American Hymenoptera.)

Westwood, in Proceedings of Zool. Soc., April and May, 1835; and the general
works of Linneus, Fabricius, De Geer, Rossi (ditto edit. by Illiger), Olivier
(Encycl. Méth.), Walckenaer, Panzer, Schrank, Klug, Curtis, Stephens.
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are generally accompanied by three minute simple ocelli, placed in
a triangle, or curved line, upon the crown of the head. M. Dufour
has described a species of Anoplius (Fam. Pompilide), having only a
single ocellus (Ann. Soc. Ent. de France, tom. ii. p. 484.); and in the
apterous females of certain genera they are entirely wanting. In a
very few species, the eyes themselves appear also to be entirely
wanting.

The antenna are very variable in structure in the different groups;
those of the males are generally much more developed than in the
other sex, and often furnished with various appendages. The num-
ber of the joints varies very greatly in the aberrant tribes, or those fur-
nished with an ovipositor ; but, in the typical aculeate division, these
organs are filiform, or setaceous and simple, and almost uniformly
composed of thirteen joints in the males, and twelve in the females.

The mouth is composed of a membranous or leathery labrum ; a
pair of horny mandibles, a pair of long membranous or leathery max-
illee, each provided with an articulated palpus, varying in the number
of its joints from one to six; and a lower lip, or tongue, having a basal
mentum ; lateral palpi, also varying in the number of their joints from
one to four, and occasionally with slender filaments, or paraglosse :
this organ varies in length according to the size of the maxille, in the
motions of which it participates. In many species the mandibles
cannot be regarded as organs of manducation, being employed solely
in the construction of the nest; the maxille, also, are unfitted for
mastication, uniting with the lower lip and its appendages, to which
they form a kind of sheath, and forming an elongated rostrum, of very
complex construction, by which they collect their food, which consists
of honey, and forming a passage to the entrance of the alimentary

.canal. This latter character may, indeed, as St. Fargeau suggests
(Hist. Nat. Ins. Hymén., tom.i. p. 80.), be regarded as the most dis-
tinguishing trait of the order.

The body of these insects is covered with a hard scaly integument,
the three portions of which it is composed being ordinarily distinct
from each other.

The head is attached to the thorax by the narrowed part of the
prothorax ; it is generally transverse, and narrower than the thorax.

The thorax generally forms an oval mass ; the prothorax, to which
the fore legs are attached, is of very small size, owing to the necessarily
increased development of the other thoracic segments supporting
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the wings; the only portion visible from above (except in a few spe-
cies, which have an elongated neck, as Xiphydria, &c.) being the part
which is usually terined the collar, having its posterior margin
arched, and sometimes extending to the base of the fore wings, and
forming the front of the upper portion of the thorax. It is, however,
so much detached from the remainder of the prothorax, that Mr.
Kirby considered it as not belonging thereto, but as an organ, sui
generis ; Messrs. MacLeay and Audouin, however, agree in regarding
it as a portion of the prothorax, aithough they differ as to its exact
analogue. (Consult Kirby and Spence, Introd., vol.iii. p. 549., Mac-
Leay’s Memoir in the eighteenth number of the Zool. Journ.,Audouin’s
translation thereof, with additional notes, in the Ann. des Sciences
Natus-., tom. xxv., Haliday, in Entomol. Mag.,vol. v. p. 212., and Bur-
meister's Manual, English edition, p. 78.) The two other thoracic
segments are united into a mass; the mesothorax, from bearing the
largest pair of wings, being more extensively developed than the me-
tathorax, and bearing on its upper surface a conspicuous plate, which
is the mesothoracic scutellum ; and at the base of the fore wings is a
pair of small corneous pieces, termed tegule. According, however,
to Audouin and Latreille, the terminal portion of the thorax, in which
a pair of lateral spiracles is observable, is the real representative of
the basal segment of the abdomen (in those species which have the
abdomen pedunculated) ; the metathorax itself being supposed to be
reduced, above, to a narrow arch, whilst the. first apparent segment
of the abdomen, forming the peduncle in certain groupe, is, in effect,
the second abdominal ségnmient. Messrs. Kirby, MacLeay, Saint
Fargeau, and Burmeister, however, consider this spiracle-bearing por-
tion as the termination of the metathorax; and I have clearly shown,
in a memoir upon the'anatomy of the edrwig, published in the Z¥rans-
actions of the Entomological Society, vol.i., that the metathorax is pro-
vided witha pair of spiracles.® In a memoir, published in the twenty-fifth
number of the Entomological Magazine, 1 have also endeavoured to
prove that the hind part of the thorax in the petiolated Hymenoptera,
cannot be regarded as abdominal ; and, in & subsequent page, under the

® Consult Latreille (Fam. Nat., p. 259.), Cuvier (Rapport, on Audouin’s M¢-
wmoire, p. 11.), MacLeay, (in Zool. Joura., No. 18.), Audouin (in Ann. Soc. Nat.,
tom. xxv.), Burmeister (Manual, p. 85.), Saint Fargeau (Hist. Nat. Ins. Hymén.,
tom. i. p. 78.).
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family Tenthredinide, I have entered into the same subject, as re-
gards the species which have the abdomen sessile.

The wings are four in number ; they are naked, membranous, and
horizontal, the anterior pair being much larger than the posterior,
with a scaly plate (tegula Latr.) at the base of the former ; they are
moreover furnished with corneous nerves, or, more properly speaking,
veins arranged longitudinally and transversely, but much fewer in
number than in the Neuroptera, so that they do not form a close net-
work, as in the latter order; the spaces, or areas, enclosed between
these nerves are of various sizes, and are termed cells, and which are
of great service in the investigation of the inferior groups and genera,
as first pointed out by Moses Harris, in his Exzposition of English
Insects, published in 1782, and subsequently more fully developed by
Jurine, in his Nouvelle Méthode de classer les Hyménoptzres, &ec. (4to.
1807).* The anterior wings are also furnished with an incrassated
spot, termed the stigma, near the extremity of the anterior margin,
from which proceeds a nerve of a curved form, running towards the
tip of the wing, and enclosing one or two cells, termed marginal or
radial ; below, and running nearly parallel with this curved nerve, is
another, connected therewith by transverse nerves, enclosing several
cells, termed the submarginal or cubital. . The number of these nerves
is, however, liable to considerable reductien, the wings being almost,
and even entirely, destitute of nerves in some of the minute species,
constituting the families Chalcididee and Proctotrupidee.

Another character of the order consists in the connexion, during
flight, of the two wings on each side of the body, by means of a series
of minute hooks along the anterior margin of posterior wings, which

® More recently, Jurine, in the 24tn volume of the Memoirs of the Academy
of Turin, Saint Fargeau (Hist. Nat. Hyménopt., p. 46—69.), Shuckard, in &
memoir published in the first volume of the T tions of the Entomol. Soc. of
London, and in his work on the] BritisA Fossorial Hymenoptera, Gravenhorst ( IcAnex-
monologia Exropea, vol. vi. plate 1.), Haliday (Entomol. Mag., vol. v. p. 211.),
Professor Wesmael ( Monogr. Braconides de Belgique, pl. 1.), and Dr. Th. Hartig
(Dis Aderfi. Deutchal., pl. 7. fig. 1.) have respectively examined in great detail the
composition of the wings of the Hymenoptera, applying distinct names to the dif-
ferent cells and to each vein. But as the nature of the wing-ribs is now clearly
ascertained to be that of veins, it appears to me that a more natural mode of treat-
ing them than has hitherto been proposed must be hased upon the relation of the
different minor veins with those which are employed in the greater ascending and
descending currents,
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catch the hinder margin of the anterior wings, thus producing one
continuous surface on each side.

The legs are generally long and slender, and the tarsi (except in
a few minute species, — Eulophus,) are 5-jointed. In the females of
many fossorial species the anterior tibiee and tarsi are furnished with
strong lateral bristles, useful in clearing away the sand in nidification ;
and, in the bees, the basal joint of the tarsi is greatly increased in
size: these and other modifications of form are consequent upon di-
versity of economy.

The abdomen is very variable in the number of its segments, espe-
cially in the Terebrantia. In the Aculeata it is, for the most part, com-
posed of seven segments in the males, and six in the females. Its form
is also very various ; in some species being sessile or attached to the
posterior part of the thorax by its entire breadth, and, in others, being
connected therewith by a more or less slender peduncle. In the fe-
males this part of the body is furnished with an instrument consisting
of five or six valves, or setee. Although the various uses to which this
instrument is applied, in the different groups, as a borer, saw, or ve-
nomous sting, require correspondent modifications in structure, yet it
appears to me that a typical formation is to be traced throughout
the various forms under which it appears; it is defended exter-
nally by a pair of lateral flattened plates, articulated near the centre,
or, rather, near the point where they emerge from the anal cavity,
the edges being externally applied closely together, forming a sheath
for the protection of the internal organs, which consist of a pair of
durts, or retroserrated spiculee, which are alternately thrust forward
and withdrawn, being themselves enclosed in an internal sheath. In
the aculeated tribes, the latter, enclosing the two spiculee, constitutes
the sting, but they are so fine that they appear to the naked eye to
consist but of a single piece, the articulated sheaths being internal. In
the Ichneumons with exserted ovipositors, the two sheaths are equally
exserted, constituting the two sheaths of the ovipositor itself, which,
although appearing like a simple bristle, is formed like the sting of
the bees, &c. In the saw-flies, the spiculee are broad, serving as saws,
the internal sheath being also flattened and divided along its whole
length into two portions, forming supports, like the thickened backs of
the ordinary hand-saw to the saws themselves. The outer sheaths are
distinct and broad, the saws lodging between them when unemployed.
Saint Fargeau regardsthe ovipositor, or oviscapte,as he terms it,and the
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sting as distinct instruments, and stating that there is a tribe which
possesses both organs. (Hist. Nat. Hyménopt., p. 80.) I cannot but
think, however, that there must be some mistake in this assertion.
Burmeister has given another and apparently incorrect view of the
analogous structure of this organ. (Manual of Entomol., p. 198.)

Exceptions, of course, exist to almost all the characters of the order :
thus, apterous insects are found in the families Formicidee, Mutillidee,
Chalcididee, Cynipidee, &c. Some ants are destitute of mandibles ;
others do not possess an aculeus ; and some do not appear to possess
the least trace of organs of sight.

The Hymenoptera undergo that species of metamorphosis which
has been termed incomplete, the pupa itself being incomplete ; the
larvee, in the majority, are vermiform and footless; the mouth in these
is but slightly developed. In the saw-flies, however, the larvae resemble
the caterpillars of Lepidoptera, having a scaly head and six scaly feet,
and numerous fleshy prolegs, and the mouth is also strongly mandibu-
lated ; the mandibles, maxille, and lips, being distinct and of a moderate
size ; the extremity of the under lip is also furnished with a spinneret,
for the discharge of the silken threads employed in the construction
of the cocoon. The larvee of the saw-flies feed upon leaves, and those
of the Siricidee upon wood ; but these of the remainder of the order
being destitute of legs, are indebted to the instinctive care of the
parent fly, which deposits her eggs in those situations where the future
grubs will be certain of an ample supply of food, either in the interior
of the bodies of other insects (as in the Ichneumons, &c.), or by feeding
upon insects which have been captured and deposited with the eggs (as
in the Fossores), or by devouring the substance of vegetable galls raised
by the irritating matter deposited by the female at the time of ovi-
position (as in the Cynipide), or lastly, by feeding upon vegetable
matter, as pollen paste, deposited with the egg, in curiously constructed
nests, as in many bees. The larvee of the ants, however, as well as of
some species of bees, and other social species, are tended and fed by
the perfect neuter insects, with as great care as though they were their
own offspring. When arrived at their full growth, and after undergoing
several previous moultings, these larvee are transformed into inactive
pupe, in which all the limbs of the future insect are observable,
encased in distinct sheaths, and folded upon the breast. In some
small species of the order, chiefly belonging to the family Chalcidide,
the limbs are so firmly arranged together, that the pupa has the appear-
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ance of an obtected (Lepidopterous) chrysalis. Dr. F. T. C. Ratze-
burg has published 2 memoir in the Nova Acta Natur. Curios. (tom.
xvi. 1832), entitled Uber Entwickelung der Fusslosen Hymenopteren
larven mit besonderer rucksicht auf die gattung Formica, the chief
object of which is to prove that the first segment of the body, as well
as the head of the apodal larva, corresponds with the head of the
pupa; that the fourth segment of the body (exclusive of the head)
corresponds with the metathorax, and the fifth segment with the abdo-
minal peduncle. Ratzeburg appears to have arrived at this conclusion
from having noticed that, in the larva immediately preceding the
change to the pupa state, the eyes of the pupa appear visible through
the slender skin of the second segment (inclusive of the head), and
that the fifth and sixth segments are contracted. This view of the
subject is so completely at variance with what is observed in other,
pedate larve, in which it is certain that the head of the larva corre-
sponds with the head of the pupa and imago, and the circumstances
noticed by Ratzeburg are so easily accounted for upon considering
the necessary increased size of the head of the enclosed pupa over
that of the larva, that I do not hesitate to consider these views as un-
tenable, as I have more fully endeavoured to prove in 8 memoir upon
this subject, published in the Zransactions of the Entomological Society
(vol. ii. p.121.).

On arriving at the perfect state, these insects, for the most part,
take but little nourishment, and this almost exclusively consists of
the nectar of flowers. Many species, indeed, especially belonging to
the family of the bees, may be observed, from morning till night, busy
in the flowers ; they are, however, occupied in collecting pollen and
honey for the stores of their future progeny, rather than providing
food for themselves; and the same remark may be made respecting
the feracious Fossores, which may be observed dragging along the
dead bodies of other insects, which they themselves do not devour.
The wasps and ants are certainly more or less carnivorous; but the
havoc which these insects make in our wall-fruit prove that they are
equally partial to vegetable matter ; and cells filled with honey have
been observed in the nests of some Polistides, having even been found
by M. Aug. Saint Hilaire in the nests of the Brazilian P. licheguana,
a very venomous species. The affection which the ants bear to the
Aphides having for its object the obtaining a supply of the saccharine
fluid emitted by the latter, called honey dew, is also a proof of the



80 MODERN CLASSIFICATION OF INSECTS.

same fact. Hence, the various forms observable in the structure of the
mouth of these insects, notwithstanding the uniformity of the nature of
their food, are dependent upon the form of the flowers from which the
nectar is procured; the means by which it is prepared and transported
either for food or for store for the future young ; and the various modes
in which the different parts of the mouth are employed in the construc-
tion of the nests. For instance, if a flower be long and tubular, it is
necessary that the tongue should be elongated and slender ; whereas in
those species which collect the honey from shallow or flat flowers, the
tongue is shortened. Inthose species, again, which collect honey for
store for their young, the tongue and its appendages are of large size ;
whereas in those which need only a very small supply of honey for
their own support, it is short and narrow. The form of the mandibles,
again, is entirely dependent upon the mode of construction of the nest,
serving as trowels, rasps, &c. The order is also anomalous, from com-
prising species which are composed of three kinds of individuals,
namely, males, females, and neuters. The latter occur in no other
order of insects except in the single Neuropterous family Termitidze ;
and as they exist only in the social species, where a great share of the
labour of the community is cast upon a certain portion of the inha-
bitants, it is necessary for the due performance of the labour by the
latter, that they should not interfere with the duties of the individuals
occupied in continuing the race ; and their sexual organs and instincts
are accordingly rendered singularly abortive. In all other respects
they are females, These peculiarities will however more properly
obtain notice under the respective families. The duration of the
existence of these insects never exceeds one year, there being only
one generation during that period.

This order is of very considerable extent, being apparently inferior
only to the Coleaptera. Messrs. Kirby and Spence havs estimated the
number of its species as averaging about one fourth of the insect po-
pulation. In this country we probably possess 3000 species, of which
two thirds are of minute size. These insects, judging at least from the
number of large species sent home by travellers, appear to be far
more abundant in tropical climates than in our country. The species
seldom occur of a very large size, very few attaining or exceeding two
inches in length, or three in the expansion of the wings.

Messrs. Kirby and Spence seem to consider that, in respect to the
mode of taking their food, the Hymenoptera can belong to neither of
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the great divisions Mandibulata and Haustellata, but that they really
lap their food, and might thence be termed lappers, their mandibles
being employed in their economy. Dumeril however, (Considérat.
Général., p. 9.), gives them «la double faculté” of masticating and
sucking the food, considering the lower organs of the mouth as form-
ing “ une sorte de tube et de langue.” Hence Lamarck makes the
Hymenopterathe connecting order between the Mandibulata and Haus-
tellata. Latreille, attaching greater importance to the organs of flight
than to the mouth, has placed the Hymenoptera between the Neu-
roptera and Lepidoptera, regarding Phryganea and Termes as forming
the passage between the two former orders and the long-tongued bees
as approaching the Lepidoptera. (Considérat. Général., p. 78. 76.),
Another circumstance, confirming the relationship with the last-named
order, occurs in the resemblance between the larve of the Saw-flies
and the caterpillars of the Lepidoptera.

Mr. MacLeay, an the other hand, places the Hymenoptera between
the Coleoptera (with which they are supposed to be connected by the
osculant order Strepsiptera), and the Trichoptera, the Tenthredinidee
being considered as Trichopterous, and the Uroceridee as forming an
osculant order, Bomboptera, between the Trichoptera and Hymen-
optera, which last order is thus reduced to the species possessing
apodal larvee ; thus, by means of the connection between the Ants
(Formicidz),and White Ants (Termitide ); and the Caddice-flies (Phry-
ganeidee), and Saw-flies (Tenthredinide), a strong relation is shown
to exist between the Linnean orders Hymenoptera and Neuroptera.

It seems to be admitted on all hands that the insects, which are the
real analogues of the present order, exist in the Dipterous order, almost
every Hymenopterous group having its representative in the latter.
Mr. MacLeay has also noticed the apodal structure of the larve as
analogous in both orders, adding also the incomplete or coarctate
nature of the metamorphosis : no Hymenopterous insect, however,
undergoes the latter kind of transformation.

The order was established by Linneeus under the name of Gymnop-
tera (naked wings), in the 4th edition of the Systema Nature (1744);
it had previously, by the old naturalists, been united with the Neurop-
tera. In this edition, as well as in the lst edition of his Fauna
Swuecica (in which work the name of the order was changed to Hy-
menoptera), it was composed of only four genera, Tenthredo, Ichneu-
mon, Apis, and Formica; but in the subsequent writings of the il-
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lustrious Swede, the genera Cynips and Urocerus were separated from
Tenthredo; Sphex, Chrysis, and Vespa from Apis, and Mutilla from
Formica. In his last edition of the Systema Nature, 314 Hymenop-
terous species were described ; but in Gmelin’s 13th edition of this
work, their numbers were increased to 1241. Other genera were
added by Geoffroy, Fabricius, Panzer, &c., but the first attempt to
distribute these generic groups into primary sections was successfully
made by Latreille, who divided the order into, 1st. The Terebrantia;
and, 2d. The Aculeata;* the former including the Saw-flies (Secu-
rifera), and the Cuckoo-flies (Pupivora); and the latter comprising the
Ants (Heterogyna), Sandwasps (Fossores), Wasps (Diploptera), and
Bees (Mellifera). In the Terebrantia the construction of the abdo-
men and ovipositor and the antenna offer the most satisfactory cha-
racters for classification, but which become almost useless from their
uniform structure amongst the Aculeata ; resource iz therefore had,
in the latter section, to the wings, the habits of the insects, and the
nature of the food of the larve, &c.

Mr. MacLeay, excluding Tenthredo and Urocerus from the order,
divides it into five groups : — 1. Anthophila (Bees), connected by the
Wasps (the folding of the wings of which does not appear to him tobe a
character of so much importance as it possesses in Latreille’s system),
with 2. Rapacia (Sand-wasps); 8. Pupivora (Cuckoo-flies, &c.); 4.
Heterogyna (Ants); and 5. Tubulifera (Ruby-tails). The removal of
the Ants (and Mutillee), from their intimate allies the Anthophila and
Rapacia, to a situation between the parasitic Pupivora and Tubulifera,
cannot be maintained. In like manner, and for the reasons given by
Messrs. Kirby and Spence (Introduct., vol. iv., p. 374.), and upon
other considerations which I have detailed in my volume upon Insects
in the Cabinet Cyclopedia of Dr. Lardner, I do not adopt Mr. Mac-
Leay’s removal of the Tenthredinidee and Uroceridee ; and therefore
propose the following arrangement, founded chiefly upon the views of
Latreille : —

Sect. I. TEREBRANTIA, Latreille, (Hymenoptera Aberrantia), exhibit-
ing very variable structure, but having the abdomen of the females
furnished with an instrument employed as a saw or borer for de-
positing the eggs. Antenne various.

Sub-section 1. PHYTIPHAGA, SESSILIVENTRES, SECURIFERA, OF

® It may be noticed that Linneus thought of dividing the Hymenoptera into two
t “ d leum punctorium vel mitem.” (Philss. Entomol., 4to.,

m
p. 29.)
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SeRRIFERA, having the abdomen sessile, the larvee feeding
upon vegetable matter, with a well developed mandibulated
mouth. Fam. 1. Zenthredinide. 2. Uroceride.

Sub-gsection 2. EnNToMoPHAGA (Pupivora Latr.), having the
abdomen attached to the thorax by a portion only of its
transverse diameter: larvee with slightly developed mandi-
bulated trophi, for the most part feeding parasitically upon
other living insects.

Division 1. SpicuLIFERA, abdomen with an elongate plurivalve
oviduct : larvee for the most part feeding parasitically upon
other living insects. Fam. 3. Cynipide. 4. Evaniide. 5.
Iechneumonide.- 6. Chalcidide. 7. Proctotrupide.

Division 2. TusBuLIFERA, Lafr. Extremity of abdomen tu-
bular, retractile, and furnished with a minute sting. Larvae
feeding upon the larvae of other Hymenoptera, or upon dead
insects deposited by the parents of such larve: for the sup-
port of the latter. Fam. 8. Chrysidide.

Sect. II. AcureaTa, Latreille (Hymenoptera Normalia, or the
typical portion of the order), the abdomen of the females (and
neuters), armed with a sting connected with a poison reservoir,
Antenne of the males, 18-; females, 12-jointed.

Sub-section 1. PrzEDONES, Latr. (Heterogyna, Fossores, and Di-
ploptera, Latr.) having the basal joint of the posterior tarsi
cylindrical, not dilated, nor formed for collecting pollen: larve
feeding upon other insects stored up, or upon animal or vegetablo
fluids provided by neuters. Fam. 9. Crabronide, 10. Larride,
11. Bembecide, 12. Sphegide, 18. Scoliide, 14. Mutillide
15. Formicide, 16. Vespide.

Sub-section 2. MELLIFERA, Latr., having the basal joint of the
posterior tarsi dilated and pollinigerous. Larvee feeding upon
honey or pollen paste, deposited by the parent, or collected by
neuters. Fam. 17. Andrenide, 18. Apide.

A succession of affinities appears to exist amongst these families.
The bees, which are the most perfectly organised and typical insects
of the order, lead to the Vespidee by means of such short-tongued
bees as Hyleeus, &c.; whilst the transition from the wasps by the
solitary species (Odynerus, &c.) to the Crabronide, Sphegidee, Bem-
becidee, Scoliide, and Mutillide, is almost unbroken. The ants are
of difficult location. Their introduction immediately preceding the
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wasps, according to the views of Latreille ( Genera Crustaceorum, &e.,
vol. iii. p. 220.), interrupts the series founded upon the great re-
semblance between such genera as Philanthus and Vespa (Latr.
Consid. Générales, p.'76.), and upon the fossorial habits of certain
Vespide ; whilst, by placing the ants at the head of the Preedones,
as in the later works of the same author, they are far removed from
the social bees and wasps with which they agree in their entire
economy. I have adopted the former situation for this family, al-
though I cannot but think it would violate fewer relationships were
the ants to terminate the order; their supposed affinity with the
Mutillidee would, indeed, in this view be broken; but the relation
between these two families is in reality very slight. By this means
the series above-mentioned would be maintained, and the connection
existing between the aberrant Chrysididee and certain Fossores, as
evinced by their habits, maintained. In the construction of the
ovipositor, as well as in the nervures of the wings, some Chrysidide
nearly approach the Proctotrupidee, especially certain splendid exotic
species which I have seen in the Royal Museum of Berlin, allied to
Bethyllus*; the genus Stephanus seems to connect the Ichneu-
monidee and Evaniide, which latter are regarded by Latreille as
nearly related to the Uroceridee. The Cynipidee appear to me how-
ever, in their gall-forming and consequent herbivorous habits, to
approach nearer to the Tenthredinidee, some of which are similarly
gall-formers. In the structure of the ovipositor they also approach
Oryssus amongst the Uroceride, whilst in the parasitic habits of several
recently observed species (Allotria victrix, Westw., &c.) they are
closely connected with some of the minute Adscitous Ichneumons,
especially Aphidius, &c. The Uroceride, in the structure both of the
ovipositor and larve, admirably intervene between the Entomophaga
and Tenthredinidee ; which last are certainly farther removed from the
types of the order than any other of the Hymenoptera.}

* The genus Bethyllus seems to be nearly allied to certain Tiphize. Mr. Hali-
day even seems to regard it as aculeate, and as closely connected with Stigmus ;
from his t of its habits it also appears to be fossorial.

4 By reversing the groups posing the section Aculeata, as arranged above,
the bees, which are certainly the types of the order, would be removed to the
greatest distance from the adjacent orders of Trichoptera (with which the saw-flics
from the connecting link) and Coleoptera (with which some species of ants, accord-
ing to Mr. MacLeay, form the connection). By this means, however, the circular
succession would be prevented, the ants aud saw-flies having no bond of union.
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It remains shortly to notice the arrangements recently proposed by
Stephens, Saint Fargeau, Dahlbom, and Hartig ; the three last of
whom have devoted almost exclusive attention to this order. The
arrangement of Mr. Stephens agrees with that given above, except
that a third section (inappropriately termed Tubulifera) is formed of
the families Chrysididee, Chalcidide, Proctotrupide, and Cynipidee,
and placed after the bees. In adopting this plan, Mr. Stephens was
doubtless influenced by the remarks of Mr. MacLeay upon the sup-
posed affinities between the Chrysididee and some splendid foreign
bees, and between the Chalcididee and the order Strepsiptera, which
Mr. Stephens places immediately after the Hymenoptera. The re-
moval of the Cynipide, Chalcidide, &c., from the Ichneumonide, is
clearly unnatural, as well as the juxtaposition of the latter and the
ants.

The views of M. Saint Fargeau, as developed in various articles in
the Encyclopédie Meéthodique, Magasin de Zoologie, Annales de la
Société Entomol. de France, and more especially in his Hist. Natur.
des Hyménopteres, are highly interesting, being the result of a scru-
pulous examination of “toutes les parties des corps de I’ Hyménop-
tere adulte, dont la forme est Uexpression de ses habitudes morales et
méme de sa vie sous la forme de larve” (Hist. Nat. Hym. p. 89.).
The adoption of these views has necessarily required a minute in-
quiry into the habits of the various groups, and an equally careful
examination of the variations of structure dependent thereupon; and
its effects are perceived in the arrangement of the families. The
order is divided into two sub-orders, corresponding with the two
primary sections given above, but to which the names of Hymén-
optéres Ovitithers (or Aculeata), and Oviscapters (or Terebrantia)
are applied, in allusion to the mode of depositing the eggs. In the
former there is said to be no exterior elongation of the oviduct, the
eggs passing from the aperture of this organ into an anal cavity ®,
which opens horizontally, and discharges the egg near the food pre-
pared for the future larva, the female being moreover armed with a
sting. In the Oviscapters the eggs are introduced into the interior of
various bodies, and it is necessary therefore that the oviduct should

* Figured by Reaumur (Mém. tom. v. pl. 29. fig. 1.). This figure is at variance
with the more elaborate figures of Swammerdam (pl. 18 and f9.) ; hence, as well
as from the slight degree of attention hitherto bestowed upon the mode in which
the egg is discharge! in these tribes, I feel jnclined to regard Saint Fargeau's defl-
nition with distrust.
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be externally prolonged for this purpose ; which external elongation is
named the oviscapt. The sub-order, Ovitithers, is divided into Phy-
tiphages (the larve of which feed upon vegetable fluids), and Zoo-
phages (the larve of which feed upon other insects, larvee, or spiders).
The Phytiphages are divided into either Nidifians (nest-makers), or pa-
rasites. The Nidifians are divided into the social and solitary species,
and the social species into those whose communities exist several
years, and those which are annual. )

The Phytiphagous, nest-making, social, perennial, Ovitithers, com-
prise the family of the Ants, and the two genera Apis and Melipona.
The genus Bombus, and the family Polistides (including Vespa,
Polistes, Epipone, and some new genera of social wasps) are annual.
So far only have the details of this system been developed. That
this view of the subject is highly interesting ; and likely to lead, when
fully worked out, to important results in the classification of the
order, cannot be doubted. At the same time when we see by this
mode of arrangement, insects widely separated, which are most in-
timately allied in general structure, although varying in the form of
those particular organs which are employed in constructing a nest—
when, for instance, Psithyrus and Euglossa are removed far from
Bombus, Odynerus from Polistes, &c., we cannot, as it seems to me,
but question whether too great an importance has not been bestowed
upon the ¢ habitudes morales” of these insects. I have, however,
elsewhere entered more fully into this question (Brit. Cycl. vol.ii.
p- 874.), and shall only add that, in many cases, as for instance in
Psithyrus, Nomada, Ceropales, &c., the parasites, as they are not
quite correctly termed, merely deposit their eggs in the already pro-
visioned nests of other insects,and that the progeny of the intruder being
first hatched, consume the food stored up for the real inhabitant. There
is, therefore, no real difference between the constitution and more im-
portant organisms of these miscalled parasites and the species upon
which they are parasitic. It is therefore as absurd to place them
apart, as it would be to separate the cuckoo, as a distinct primary
division, from other birds.

Dr. Dahlbom, a most assiduous Swedish Hymenopterologist, has
recently published a very interesting sketch of the distribution of this
order in his Clavis Novi Hymenopterorum Systematis (Lundee, 1835,
4to.). He considers the fossorial Hymenoptera as the analogues of the
Mammalian Primates, on account of the very imperfect or undeveloped
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state of the young and the great activity of the predaceous imago,
whilst the herbivorous Tenthredinide, from their more perfectly or-
ganised and active larva and sluggish imago, appear to represent the
Pecora at the end of the order. He considers the order as containing
four principal divisions, which, from their habits, he names Raptatoria,
Parasitica, Adificatoria, and Plantivora, each being connected with
the other three by means of transition groups.

His more detailed view of the distribution of the families ¢ana-
tomia externa, metamorphosi moribusque simul consideratis,” does
not appear to be quite in accordance with the quaternary division
mentioned above, being evidently artificially constructed, as appears
from the numbers attached to the families. The following is a
concise abstract of it ; —

L Tmago with petiolated abdomen. Larve apod, subvermiform.
A. Imago predaceous, aculeate, sohtary, fossorial. Larvee insectivorous, or
erucivorous.
Fam. 1. Pompilini, 8. Mellinii, 7. Bembicini, 5. Pemphredonides,
4. Sphegides, 2. Larrates, 6. Crabronides.
B. Imago styliferous, tubuliferous or aculeated, solitary. Larva erucivorous,
or pupivorous.
Fam. 8. Ichneumonides, 9. Br id 10. Evaniales, 20. Masarides,
18. Psilides, 14. Tiphiales, 21. Nomadini, 11. Pteromalini, 18. Eu-
menides, 12. Chrysidides, 17. Sapygini, 15. Mutillarie.
C. Imago nest.building, living in society. Larvae omnivorous.
Fam. 19. Vespari® (sociales), 15. Formicariz,
D. Imago nest-building, solitary or social. Larva mellivorous.
Fam. 22. Andrenides, 23. Anthophorini, 24. Apiariee (sociales).
E. Imago living in galls, with the abdomen compressed. Larva feeding on
galls,
Fam. 25, Cynipses.
II. Imago with sessile and depressed abdomen; oviduct spiral. Larve gallivorous?.
Fam. 26. Oryssini.
III. Tmago with sessile and depressed abdomen. Larve eruciform, pedate, plan-
tivorous. ’
Fam. 27. Siricides [ Uroceridet], 28. Tenthredinides.

With the exception of the different location and juxtaposition of
these primary groups the arrangement here given is not materially
unlike that of Latreille. The section B appears to be a most ar-
tificial assemblage, sufficient to prove, in connection with the admission
of Dahlbom (that certain parasitic species occur in the raptatorial,
mellivorous, and gallivorous groups, which nevertheless agree com-
pletely in general habits, as, for instance, Psithyrus amongst the bees,
&c.) that a distribution of the Hymenoptera, based upon natural habits
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alone, is as completely artificial as any arrangement resting upon any
other single character. Thus the Eumenides and Mutillarize amongst
the Parasitica are strictly raptatorial ; and, if the parasitic Psithyrus,
&c., be admitted into the ZEdificatoria, there is no ground for excluding
the Nomadini. In this respect the views of Dahlbom are not £o
precise as those of Saint Fargeau, which are based, not only upon the
natural habits but also upon the precise structure of those individual
organs which are employed in performing such habits.

Dr. Theodore Hartig, in a memoir published in Wiegmann's Archiv.
1887, No. 2., and in his Die Aderflugler Deutchslands, has proposed
an arrangement founded upon the external characters of the imago,
and originating in a dichotomy, nearly agreeing with that of La-
treille, well characterised by the structure of the trochanters, a pe-
culiarity not previously adopted for this purpose.

tibiis anticis spinis apicalibus Phyllopt

Hymenoptera bdomine Y
Ditrocha connato ) tibiis anticis spina apicali
(Trochanteribus unica .sp P H. Xylophaga.
biarticulatis) | pgomine vel sessili vel petiolato - - H. Parasitica.
Hle;:;.v :‘;g:"; Tarsorum postic. articul. 1 mus. simplex H. Rapientia.
(Trochanteribus Ta;‘ls]..:::‘ art-xcul. l.mus. p.lemmqu.e}H_ Anthophila.

inarticulatis)

The Phyllophaga comprises the family of the saw-flies ; the Xylophaga
that of the Uroceride ; the Parasitica, those of the Evaniidee, Ichneu-
monidee, Chalcididee, Proctotrupidee and Cynipide ?; the Rapientia
consists of the Sand-wasps, Wasps, Ants, and Chrysididee; and he
Anthophila, the solitary, social, and parasite Bees.

The TEREBRANTIA, or first general and aberrant section of the
Hymenoptera, is distinguished by having the posterior trochanters
2-jointed, and the abdomen in the females furnished with a lamellate
or filiform, auger-like, and generally more or less exserted instrument,
employed for the purpose of depositing the eggs in the various bodies
destined for their reception. This instrument is connected with glands
which do not secrete a highly concentrated poison, although it is
evident that, in some species (as the Gall-flies, and some Tenthre-
dinidee), the act of oviposition is accompanied by the emission of an
irritating and analogous fluid.* The antenna are very variable in the

* The Ichncumonide, when alarmed, endeavour to use the ovipositor as an organ
of defence, and certainly emit a fluid. (Sce E. W. Lewis, on Pimpla stercorator ;
and my additional observations, Mag. Nat. Hist. vol. vi. p. 414.)
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number and form of their joints, both in the various species, and in
the sexes of the same species. The females do not lay up a store
of food, either of pollen paste, or other insects, for the supply of their
progeny.

The section Terebrantia comprises the two subsections,

A. PHYTIPHAGA. Abdomen sessile. Divisible into
a. Serrifera. @ armed with saws.
b. Terebellifera.s 9 armed with a horer.
B. ENTOMOPHAGA. Abdomen pedunculated. Divisible into
a. Spiculifera. Abdomen not tubular at the extremity; ovipositor spiculi-
form.
b. Twbulifera. Abdomen tubular at the extremity ; ovipositor sting-like.

Messrs. Saint Fargeau and Serville have proposed another mode o.
distribution of the Terebrantia, founded upon variations in the form
of the ovipositor, proposing five families ; namely, 1. Serrifera (Ten-
thredo), 2. Spirifera (Cynips and Oryssus), 8. Terebellifera (Chalcis,
Ichneumon, Evania, and Sirex), 4. Canalifera (Proctotrupes), and
5. Tubulifera (Chrysis). I have not adopted this arrangement for
the reasons subsequently detailed.

The first subsection, Phytiphaga, Securifera, Sessiliventres, or Serri-
fera, as it has been variously named by Latreille and Saint Fargeau,
is distinguished by having the abdomen sessile, hiding the base of the
posterior legs. The ovipositor in the majority consists of two saws,
which are alternately protruded and employed in preparing a place
for the reception of the eggs, as well as in conducting them to their
destination. In a few species (Terebellifera), the ovipositor is similar
in its construction to the ovipositor of the Ichneumonide, &c., whilst
in one genus (Oryssus), it is spiral. The larvee feed entirely upon
vegetable matters, for the most part upon leaves ; a few, however, are
internal feeders, and others reside in galls, in the manner of the Cyni-
pidee. The larvee are furnished with completely developed organs of
manducation; they also for the most part possess six short articulated
legs, and a greater or less number of anal prolegs or other appendages.

The Phytiphagous subsection consists of two tribes, each composed
of a single family, namely,

a. Serrifera, TENTHREDINIDZ. Abdomen of the female furnished
with a pair of saws.

b. Terebellifera, UroceripZE. Abdomen of the female furnished
with a borer.
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The family TENTHREDINIDE *, Leach, corresponding with the
Linnean genus Tenthredo, comprises the insects ordinarily termed

Fig. 69,
Ay,

Saw-flies (ffg. 69. 1. Cimbex femorata & ). The antenne are variable
in form, and in the number of their joints, from 3 to 30 ( fig. 71. 2.

* Bisriogr. Rerer. 70 THE TENTHREDINID.A.

Klug. Die Blattwespen, in der Gesell. Naturf. Freunde zu Berlin Magazin, 1808
(vol. ii.) ; Tarpa and Lyda, 1812—1814 (vol. vi.); Lophyrus, Pterygophorus
and Hylotoma, 1815, 1816, 1818 ; Tenthredo, 1819. — Ditto, die Blattwespen
der Fabr. Samml., in Wiedemann, Zool. Mag., 1 band. 8 st. 1819, — Ditto, in
Entomolog. Monographien. — Ditto, in Jahrbucher der Insektenk, 8vo. 1834.
Lepelletier, Comte de Saint Fargeax. Monographia Tenthredinum. Paris, 1823.
1 vol. 8vo. pp. 176. — Ditto, in Ann. Soc. Ent. de France, vol. ii. (3 sp. Cim-
bex). — Ditto, in ditto (on gen. Sicygonia). — Ditto, in Encyclopédie Méthod-
ique, vol. x, — Ditto, in the, Faune Frangaise (plates only).
Dahlbom. Clavis novi Hymenopt. Systematis, adjecta Synopsi Larvarum eruci-
formium, 4to. Lund. 1835. — Ditto, Conspectus Tenthred., &c., Scandinav.
4to. 1835. — Ditto, Prodromus Hymenopt. Scandinav. 8vo. Lund. 1836.
G. Fischer. De Nycteridio (Pteronus Panzer, Lophyrus Latr.) Act. Soc. Phys.
Med. Moscow, t. i. 1806.
Fallen, in Swedish Trans. 1807, 1808. — Ditto, in ditto, 1818 (Sp. nov. Hym.
Dispon. Meth.) — Ditto, Monogr. Tenthred. Sueciz, 8vo. Lund. 1829.

Leach, in Zool. Miscell. vol. iii.

Hartig. Die Aderflugler Deutchslands, Frst. Band. Die Familien der Blattwes-
pen und Holzwespen, 8vo. Berlin, 1837.

Say, in Journal of Nat. Hist. Soc. of Boston, vol. ii.

Bergmann, in Vetensk. Acad. Handl. 1763, p.154. (De Tenthredinibus earumque
Larvis). — Ditto, Supplementum Histori# Reaumurianz Tenthredinum, in
Nov. Act. Upsal, t. iii. 1767.

Westwood, in Griff. An. K. Pl. (Perga scutellata). — Ditto, in Trans. Ent. Soc.
vol. i. p. 284. (P Lewisii). — Ditto, in Proceedings, Zool. Soc. April, 1835.

Newman, in Ent, Mag. Nos. 18. and 25.
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antenna Hytoloma &, 71. 6. ant. of Creesus Septentrionalis, 71. 25.
ant. Cephus), but generally short, the basal joint not greatly elon-
gated. Those of the males are in some species pectinated, furcate, or
flabellate ( fig. 71. 3. antenna Schyzocerus, &, 71. 4. ant. Lophyrus,
&, 71.5. Lophyrus 2 ). The labrum is mostly transverse or quadrate,
with the anterior angles rounded and pilose ( fig. 69. 7.); the man-
dibles, which are larger in the males than in the females, are elongated,
horny, narrow, compressed, and dentated ( fig. 69. 8, 4, 5.) ; the max-
illee are elongated, membranous, and bilobed, with the maxillary palpi
moderately long and 6-jointed ( fig. 69. 5.8.); the labium is small,
arising from the membranous connection at the base of the maxille,
and is trifid at its extremity, and the labial palpi 4-jointed ( fig. 69.
4,5.9.). My figs. 69. 2—13. represent various details of Trichio-
soma Lucorum, figs. 2—9. exhibiting parts of the mouth ; £g.69. 2.
shows the front of the head, with the jaws closed, and the labrum
folded over them ; fig. 3. shows the jaws partially opened, and the
labrum shut close down upon the maxille and labium, which are folded
up and at rest in the oral cavity, as represented in fig. 4., in which
the labrum is lifted up over the mandibles; fig. 6. shows the mode in
which the maxille and labium fold up; in fig. 5. these parts are
stretched out to their full extent, showing the basal parts or stipes
of the maxille to be as long as the terminal parts; fig. 7. exhibits
the labrum ; fig. 8. the maxilla; and fig. 9. the labium separately.
The thorax forms a large solid mass, generally broader than the
head, (fig. 72. 1. pto- and meso-thorax of a Cimbex, the prothorax
dotted). The meta-thorax often exhibits two minute white spots (Cen-
chri, fig.72. 2.and 3. x and fig. 78. 6. and 7. x) at the sides of the
part ordinarily termed the postscutellum. The hinder portion of the

Bose. Sur une Nouv. Esp. Tenthredo (T. Boleti), Nouv. Bul. Soc. Phil. 1818,
and in Journal de Physique, Nos. 86 and 87. — Ditto, on Cephus pygmeeus,
in Bull. Soc. Nat. 1823.

Villaret. Mémoires sur quatre Esp. Tenthred, Ann. Soc. Ent. France, tom. i.

Brebisson, in Nouv. Bull. Soc. Philom. 1818 (gen. Pinicola. Xyela).

Dalman, in Analecta Entomol. (Xyela).

Schdffer. Die Tannensagflieger (Lophyrus Pini) in Abhandl. von Ins. 4to.

Brullé. Metamorph. Cladius difformis, Ann. Soc. Ent. France, vol. i.

Peck. Natural History of the Slug Worm, in the Collection of the Massach. Hist.
Soc. vol. v. Boston, 1799. — (Ditto, published separately by Young and
Minns).

Lisnaus, Fabricius, Rossi, Panzer, Stephens, §c.
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metathorax or metascutellum ( fg. 72. 2. and 3. 8.), is divided from
its anterior part or metapreescutum (ibid. z.), by a deep impression,
extending down the sides (incorrectly figured by Burmeister, Manual,
pl- 12. No. 1.£. 2.), so that it appears to be a distinct segment (and
consequently portion of the abdomen), it is also furnished on each side
with a spiracle ( fig. 72. 8. 0.)*

® That this hinder division (s.) is reallya portion of the mesothorax may at once be
seen by carefully comparing figures 72. 1, 2, 3. with the thorax of Cephus, Urocerus, or
especially Oryssus ( fig. 78. 6,7.) ; in all which, as indeed in other shorter-bodied
species, the dorsal and ventral arcs of the real abdominal segments will be found to
correspond together. In Cimbex ( fig. 72. 2, 3.), the episternum (ibid. v.), and epi-
meron (ibid. y.) of the metathorax, are well defined, the latter giving support to
the base of the posterior coxa (ibid. t.), whilst the metascutellum is large, with the
edges acute, and the sides deflexed (ibid. s 8.), and extending to the base of the
posterior coxz, having the metathoracic spiracle (0. ) on its deflexed sides. The analogy
of these pieces with those'of Vespa, figured by MacLeay (Zool. Journ. vol. v. pl. 5.
JSig. 1.) is unquestionable. In Oryssus, the metathoracic epimeron and episternum
are confluent (in the piece marked y. in fig. 78. 7.), and the metascutellum (ibid. s.)
has no acutely deflexed side, having a longitudinal direction. It might, perhaps,
be at first supposed that the two arcs r. in this figure rvepresented ss. in fig. 72. 3.;
but the position of the Cenchri ( x ) in the piece marked z. in fig. 78. 7. ; and the
circumstance that these two arcs have a distinct motion like the other abdominal seg-
ments, clearly proves that s. is* metathoracic and r. abdominal. In some species
(Cimbez, fig. 72. 1, 2, 3.), the posterior margin of the metathorax is deeply emar-
ginate, so that it is connected with the first abdominal dorsal arc by a slender
white membrane ( fig. 72. 9, 3.1), which I regard as analogous to the funiculus K.
of the petiolated species. In many other species, as in Allantus, Tenthredo (and
also in Urocerus), this hinder part of the metathorax is slit down the centre, whilst
in Cephus, &c., the slit is dilated into a triangular excision, covered with yellow
membrane. Great confusion and in y in the description of the

colouring of the respective abdominal segments has originated in the want of a care-
ful discrimination of the structure of this piece ; for instance, in Allantus Jividus the
basal segment of the abdomen is said to have a white spot on each side (Steph. IZ
Mand. vii. p. 66.), whereas it is the posterior portion of the metathorax which is
thus marked. In Zarza fasciata, Q, the colours are still more strongly marked. By
all authors the abdomen is described as black, with the basal segment white, whereas
the white segment is part of the metathorax. In Oryssus coronatus the abdomen is
said by all authors to be rufous, except the two black basal joints; whereas it is the
hinder portion of the metathorax (which is not slit, fig. 73. 6. s.) and the basal seg-
ment of theabdomen alone (r.) which are coloured black. InUrocerus, likewise, the ab-
domen is described as 9-jointed, whereas it has but eight segments; the hinder part
of the metathorax having been regarded as the basal segment of the abdomen. The
notes of Latreille upon this subject are completely at variance, supporting two
distinct theories. He distinctly states (Régne An. tom. v. p. 268.), that the seg-
ment which bears the inferior wings is separated from the following, “ou du premier
de 'abdomen, par une incision ou articulati ” Now the part which pre-




HYMENOPTERA.— TENTHREDINIDZE. 93

The wings are of ample size, with numerous complete cells *, and
a large stigma ; the legs are of moderate length ; the posterior tibiz +
are spurred in the middle in some genera ; the calcaria are of various
shapes ; and the four basal joints of the 5-jointed tarsi ( fig. 69.10.)
generally furnished beneath with small membranous appendages,
which in some species resemble minute cups ( fig. 69.11.). In the
male Cimbices, the basal-joint of the four posterior tarsi is produced
into a spine beneath, and clothed with wool ( fig. 71. 1., hind leg,
Cimbex, & , showing the 2-jointed trochanter). The abdomen is sessile,
subcylindric, and terminated in the females on the underside in a
pair of compressed sawlike plates, applied against each other. These
organs are curved upwards, and each is formed of two distinct por-
tions, namely, the saw itself and the back support; the lower edge
of the saw is finely denticulated and its upper edge is received in a
groove on the under and thickened edge of the support, which is a
flattened piece, also serrated on the upper edge, and which acts not
unlike the back of a common saw. These organs are also obliquely
ribbed, so that they present a very elegant appearance. When at rest
these organs are received between another pair of larger and flattened
plates or valves, articulated in the centre; a pair of minute pilose styles
is also attached to the extremity of the last abdominal segment on
each side, which has been overlooked by Entomotomists }, but which

cedes this “incision ™ bears & pair of spiracles ( Burmeister Manual, pl. 12. No. 1.1 8.)
In p. 264.,0f the same work he had however as expressly said that the metathorax
4 est tres court, ne forme qu’ un arceau supérieur, et il est ordinairement intimi-
ment uni avec le premier segment de 'abdomen,” which last presents two spiracles;
and consequently, that the peduncle in those species in which the abdomen is pedun-

lated, is the d abdominal segment ; the latter theory being adopted from the
views of M. Audouin, as above noticed, in the general observations upon the order.
It is true, that in many Saw.flies the hinder portion of the metathorax, notwithstand-
ing its peculiar character (slit or excised), has so much the appesrance of a segment
of the abdomen, that the correctness of the above observations will be called in
question, If denied, however, we shall be compelled to adopt the still less tenable
theory of Audouin and Latreille. Saint Fargeau has indeed ventured to overcome
the difficulty by rejecting both theories, considering (Hist. Nat. Hym. p. 4.) this
hinder part of the metathorax as abdominal in the Sessiliventres, and ( Ibid. p. 78.)
as thoracic in the Pedunculiventres.

® Jurine asserts that the number of cells in the wing of the imago is regulated by
the number of prolegs in the larva. .

+ I possess an anomalous undescribed genus of this family from Africa, entirely
destitute of calcaria.

t Except by Mr. Newman, who, apparently {unaware of their general existence,
bas named a genus in which they are prominent Euura.
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also exists in the Uroceridee and Ichneumonidee. My figs, 70. 19—19.
illustrate the structure of the saws of these insects, as exhibited in
Trichiosoma Lucorum. J[ig. 12. represents the abdomen of the
~ female of this insect seen laterally, and 13. the same seen ventrally ;
Jig. 14. shows the extremity of the abdomen beneath, with the ter-
minal segments partially opened, whilst fig. 15. exhibits the same
parts seen laterally, with the saws themselves partly exposed. In
these figures the segments are severally numbered, the ventral arcs
being distinguished by the addition of x, as 7 x; a indicates the mi-
nute exarticulate style above mentioned ; b represents the basal, and
b b the apical part of the outer sheaths of the saws; fg. c repre-
sents the saws themselves, c¢ showing the back piece or support, and
cthe saw piece (asin fig.16.); in fig.15. the position of the saws in action
is represented by the dotted part of the figure ; fig.16.represents one of
the saws of Trichiosoma separately, and much more highly magnified ;
JSig. 17. exhibits still more highly magnified part of the edge of the
sawing part, fig. 18. being one of the minute transversely striated teeth
of .the saw, whilst fig. 19. shows part of the inner surface of one of
the saws of Cimbex, to represent the zig-zag grooves on its surface.
The form of the saws varies considerably in its minute details in
different species, and from its admirable construction it cannot be
doubted that a careful examination of its various modifications might
furnish ideas for improved mechanical instruments. In some species
the edge of the saw is very obtusely serrated, but the longer portion
of each serration is very finely denticulated. In others the serra-
tions are much more acute, and the denticulations on one side of each
of considerable length, in others the edge of the saw is furnished with
minute rounded lobes, whilst in others these marginal lobes some-
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what resemble leaves separated by a smaller rounded lobe with radi-
ated costze. In Cephus, the external valves and the ovipositor ( fig.
71. 24.) are formed as in the typical species, except that the saws
and their supports are not transversely striated : the same also occurs
in Xyela #, in which the saws and supports are membranous, except
down the central line of union, where they are corneous (fig. 71. 14.).
Each of these saws is attached by strong curved muscles, so that it is
capable not only of being protruded from the extremity of the abdo-
men to a certain distance, but also of being considerably deflexed (as
in fig. 70. 15.) : moreover, each of the saws, instead of being, like a
common saw, affixed to its back support, is capable of being pushed
forwards and backwards, whilst the support remains fixed. In some
genera, Lyda, &c. ( fig. 71.10.), the base of the saws is greatly di-
Jated and elbowed. With this admirably contrived pair of instruments
the female Saw-fly forms a slit in the stems or leaves of plants, the two
saws acting upon the same spot with an alternate movement, one
being protruded, whilst the other is drawn backwards, and vice versd.
The action of these instruments, and their structure, has been
minutely described by Reaumur (Mémoires, vol. v.; and by Blot, in
the Mem. Soc. Linn. du Calvados, vol. i.). There is considerable
difference in the mode in which these incisions are made : thus Hy-
lotoma Ros® makes a simple series of slits, whilst H. Pagana makes
two series close together. Each series consisting of numerous slits,
but each slit contains only one egg. Some species, on the other
hand, introduce their eggs by means of their saws into the edges of
leaves (Nematus conjugatus, Daklb.), and others beneath the longi-
tudinal ribs of theleaves. A few, indeed, merely fasten their eggs
upon the outer surface of the leaves (Nematus Grossularie, &c.) at-
taching them together like a string of beads (Reaumur, vol. v. pl. 10.
f. 8.), whilst a few place them in a mass on the surface of the leaf
(ibid. pl. 11. f. 8,9.). When the wounds thus formed are completed,
an egg is deposited in each, passing down the channel or cavity
formed by the internal union of the saws and their supports, by which
it is conducted to its proper destination: the deposition of each egg
is accompanied by a drop of frothy matter, which is supposed to pre-
vent the closing of the wound. Moreover, the sides of the saws are

® By Dalman and Curtis the ovipositor of this genus is represented as single. I
have however ascertained, by dissection, that it consists of two plates inclosed
between the two ordinary valves.



96 MODERN CLASSIFICATION OF INSECTS.

provided with a vast number of very minute points, ‘which serve to
irritate the wound, and to cause an overflowing of the sap; the
wounds further increase in size, according to the growth of the egg,
the latter curious circumstance having been discovered by Vallisnieri,
and also recorded by Reaumur (vol.iii. p.579., and v. p. 121.) ; the
eggs imbibing nutriment in some unknown manner, through their mem-
branous skins, from the vegetable juices which surround them, and
attaining twice their previous size. Sometimes also these attacks are
succeeded by the production of galls of various kinds, which serve
for the residence and support of the young larvee. In general, how-
ever, the larvae are external feeders; occasionally, as in the species
which feed upon the leaves of the turnip and gooseberry, occurring to
so great an extent, that they are the cause of real injury to the
farmer and horticulturist. These larvee, in their form and colours, as
well asin the number of prolegs with which they are provided, have
a very considerable resemblance to those of the Lepidoptera; in the
true caterpillars, however, the legs and prolegs do not exceed 16
in number, whereas the false caterpillars of the Tenthredinidee, (with
a very few exceptions), have from 18 to 22. The prolegs differ from
those of the Lepidopterous larvee, in being simply membranous, and
destitute of the coronet of curved spines which exist in the latter.
The body is divided into twelve cylindrical segments, exclusive of the
head ( fig. 70. 2—9. head and details of Trichiosoma larva) having
nine pairs of spiracles ( fig. 70. 10., head and prothorax of larva of
Cimbex, to show the prothoracic spiracle). They have only two
simple eyes ( fig. 70.9.) placed at the sides of the head ; the antenne
are very short and conical ( fig.70.8.); the upper lip is generally
emarginate in the middle. The mandibles are powerful, horny, and
more or less toothed ( fig. 70. 8, 4.) ; the maxillee are membranous and
bilobed, with short, 4-jointed palpi ( fig. 70. 5. maxilla in situ, 70. 6.
ditto, separated), and the labium is small and fleshy, with very short
conical, 8-jointed labial, palpi ( fg.70. 7.), and provided with a spin-
naret and silk secretor, but they produce silk in a very small quantity.
They almost exclusively feed upon the leaves of various trees and
plants. They have also the habit, especially when alarmed, of rolling
themselves up in a spiral manner, so that in this position they bear
a very considerable analogy to the Iulidee. Their colours are generally
green, of various shades, with lines and spots of various colours.
They shed their skins several (ordinarily four) times, materially
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changing in appearance after the last moulting. The larvee of the
different genera vary in the number of the legs. Those which have
been observed with sufficient accuracy may be thus arranged.

Larvee with the extremity of the body not armed with a spine : —

A. Larve with 22 legs (6 pectoral, 14 abdominal, and £ caudal).

a. Feeding upon the leaves of plants.

Solitary, resting in a spiral manner, ejecting a fluid from the pores of the
body ; forming a cocoon. ( Cimber, Trichiosoma, Clavellaria.)

Solitary or social, not ejecting a fluid from the sides of the body ; forming,
or_mnot forming, a cocoon. ( Tenthredo, Athalia, and certain Allanti, and
Dolerus. ) .

b. Feeding upon the leaflets of the pine, social, not ejecting a fluid from the
sides of the body ; quiescent, attached by the legs to the edges of the leaf-
lets; forming a cocoon. (Lophyrus.)

B. Larve with 20 legs (6 pectoral, 12 abdominal, and 2 caudal).

a. Feeding upon the leaves of plants; resting at the edges, or upon the surface
of leaves. (Hylotoma atrata, &c., Cladius, Pristiphora, Nematus, Crasus,
and certain Tenthredines [likewise Zaraz and Abia, according to St. Far-

gesu].)
b. Feeding upon the leaflets of the pine, social ; resting at the edge of the leaf-
let; forlning a 2 r‘ (‘\v prey biets and L his. )

c. Living in the galls of plants. (Nematus intercus, &c.)
C. Larve with 18 legs (6 pectoral, 10 abdominal, and 2 caudal). Hylotoma enodis.
D. Larvae with only 6 pectoral legs. (Lyda [and Xiphydria, according to Dahlbom,
but see infrd] Cephus.)

This table is abstracted (with additions), from Dahlbom’s Synopsis
Larvarum Scandinavicarum eruciformium ex ordine Hymenopterum,
contained in the work above noticed ; in which Dr. Dahlbom has given
careful descriptions of 63 species of larvee belonging to this family.
Dr. Hartig has also entered into considerable details relative to the
transformations of the different genera, in his Die Blattwespen, &c.,
a work which, for minute and careful investigation into the structure
and habits of these species, in all their states, may be considered as
one of the most excellent entomological works hitherto published.
Geedart, Réaumur, and De Geer, published figures of many species
m their different states, but those of the two former authors are often
too rude to be determined. (See also Bergman, in the Stockholm
T'ransactions for 1763, and in those of the Acad. of Upsal for 1767 ;
likewise Disderi, in Z'ransactions Turin Acad. vol. ii., on the larvee of
this family.)

The larve of the larger species (Cimbex, &c.) have twenty-two
feet, the body being covered with minute granular setigerous tubercles,
like those of some of the Smerinthi, and, when alarmed, they dis-

voL. 1f. H :
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charge a clear greenish watery fluid, from lateral pores placed above
the spiracles, to a considerable distance. This, however, only takes
place when the insects are in a state of nature, and is exhausted after
seven or eight discharges. (Fennell, in Mag. Nat. Hist. No. 32.)
These larva: always rest on the upper surface of the leaf, rolled up in
a spiral direction, the tail occupying the centre. They attain a con-
siderable size; and, when full grown, they construct a strong parch-
ment-like cocoan of a brown colour, which they attach to the branches
of the trees upon which they have been feeding, or beneath fallen leaves
on the surface of the earth, and in which after remaining a consider-
able period in the larva state, they are changed to inactive incomplete
pupee, which state lasts but a short time. De Geer ( Mémoires, tom. ii.
tab. 83. f. 1—16.) and Lyonnet (Posth. Mém. pl. 15. f. 20—29.) have
published complete details of the transformations of Cimbex lutea ;
and in De Geer’s figs. 17—24. are given those of Clavellaria amerinee.
His tab. 34. f.1—8., and Hartig (pl. 1. f.1—23.) represent Cimbex
femorata (variabilis) in its different states, with elaborate details. It
is in the months of August and September that the larva of this insect
is to be found on the alder, birch, and beech. From the diversity of
its food, Dahlbom states that varieties in the imago, which have been
regarded by Leach and others as distinct species, have been produced.
Drewsen (in Ann. Soc. Ent. de France, 1885, p. 169.) has communi-
cated some observations proving that this insect ordinarily remains
two years in its cocoon. Frisch (Beschr. Ins. Deutchsl. vol. iii. p. 25.),
Albin (Nat. Hist. Engl. Ins. pl.59.), Dahlbom in Wetensk. Acad.
Handl. 1834, and Roesel (Ins. Belust. vol. ii., Bomb. and Vesp.,
tab. 13.) have represented the transformations of this species, whilst
those of Clavellaria amerinee have been also described by the last
author ( Op. cit. tab. 1. f.1 —4., and tab. 2.; and by Geedart, Ins. tom.i.
pl. 64.). In its earlier stages its larvee are gregarious, but by degrees
they become more and more solitary. Its cocoon is not so strongly
formed as that of Cimbex femorata, and is reticulated. Lyounnet
(Posth. Mém. pl. 16.) has given complete details of another large
species of Cimbex, which De Haan gives as C. sylvarum ; but, both
in his pl. 15. f. 20. and pl. 16. £, 1., the larvee are represented incor-
rectly, the apodal segment succeeding the metathoracic segment being
omitted.

The larvee of Trichiosoma lucorum ( fig. 69. 12.) are not of uncom-
mon occurrence on the white thorn at the beginning of August. From
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the large size and attractive appearance of these larvee, they are occa-
sionally attacked by ichneumous parasites. I have obtained two distinct
species of Ichneumonidse from one cocoon belonging to an individual
of Trichiosoma lucorum. I have likewise obtained specimens of a
species of Ichneumon, and others of one of the Pteromalidee, from one
cocoon.® Mr. Woodward also noticed the occurrence of parasites in
the cocoons of this insect, in the Mag. Nat. Hist. No.23. The
cocoon ( fig. 69. 13., cut open to show the enclosed pupa) of this insect
is as large as a small bird’s egg, and is attached to the branches of
the white thorn, upon which it may be easily perceived in the winter,
when the trees are destitute of leaves. In one which I observed
the larva remained in that state through the winter, not assuming the
pupa state till the end of April, and the insect appeared in the perfect
state in about a fortnight.

The larva of the genus Hylotoma are distinguished by having the
sides of the abdominal segments produced over the legs, and the base
of the claws of the thoracic feet is _furnished with a large fleshy tu-
bercle. (Hartig, pl. 2. f. 12.) The larvee of H. Ros® are ordinarily
observed on the leaves of the rose, resting with the extremity of the
body elevated, and often curved into the form of S.

Some larvee belonging to this genus have twenty feet, namely, six
thoracic and fourteen abdominal. Here belongs the insect which feeds
upon the birch, figured in its different states by De Geer (Mém. t.ii.
p- 38. f. 82—385.), which has been given as Abia nitens, but which
Hartig and Dahlbom properly regard as Hylotoma ustulata ; as well as
a species which feeds on the rose, which Dahlbom gives as H. atrata
Klug, but which St. Fargeau gives as H. ustulata ; also figured by De
Geer (tab. 39. f. 14—20.). '

The other larvee in this genus have -only eighteen legs ; or, rather,
the pair on the seventh abdominal segment are so small as to appear
nearly obsolete. (Hartig, p.76.) Of these species Rosel (Ins. Belust.
vol. ii. Bomb Vesp. tab.2.) and De Geer have figured H. Rosarum
Kiug, Hartig (Rosee St. Farg.), Dahlbom, Bouché (Naturgesch.
p- 185., in his plate 89. f. 21--29.), which feeds on different species of
roses; and H. enodis Linn., Daklbom, and Hartig (H. atro-ceerulea
St. Fargeau), which feeds upon the sallow, is figured by De Geer
(pl. 40. f.1—6.). Réaumur has figured the history of two species of
Rose Hylotome in his Mémoires (tom. v. pl. 14 and 15.).

® The details of these observations will form the subject of a separate memoir.

H 2
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The cocoon in this genus is double ; the outer being reticulated,
and the inner compact and close, but paler coloured.

Amongst the smaller species, with 22-footed larve, which do
not emit a fluid from the pores of the body, those of Allantus tri-
cinctus Fab., Hart., Dahlb., which feeds upon Lonicera caprifolia
(Tenth. vespiformis S¢. Farg., T. rustica Foure.), have been observed
by De Geer (Mém. tom. ii. tab. 34. f.9—19.), and Hartig (tab.S5.
f. 89.); likewise those of Allantus pulveratus Retz. (leucozonius
Hartig, 1bid. tab. 34. f.20—25.).

The 22-footed larva of Allantus scrophulariee Linn. is described
by Bouché (Naturg. Ins. p. 188.), and figured, with the details
of the transformations of this species, by Réaumur (Mém. tom. v.
pl.18. £.12—23.). The insect does not form a regular cocoon, but
merely constructs an earthen cell at the foot of the Scrophularia. It is
also figured in the Entomol. Mag. (vol.i. pl.1. f. 2, 8.), varying in
colour very considerably after the penultimate moulting of the skin of
thelarva. An allied species, A. flavicornis K., luteicornis Fab., has
been figured, in its different states, by Lyonnet (Mém. Posth. pl. 15,
f.13—18.). The larvee of Emphytus cinctus and rufo-cinctus Kiug (T.
pavida St Farg.) are found upon the rose in the autumn. The latter
species is figured, in its different states, by De Geer (pl. 85. f. 14—18.).
The former, when full grown, quits the leaves, and burrows into the pith
of the stem to the depth of several inches, closing the aperture with
its excrement, and thus forming a safe retreat for itself. (Réaumur,
tom.v. p.163. pl. 10. f. 1, 2, 8.; Bouché, Naturg. Ins. vol. i. p.139.,
by whom the transformations of Emphytus perla are also described,
Ibid. p. 140.)

The preceding species have smooth-bodied larvee. Those of Selan-
dria ovata Linn., forming (with some other species) the section
named Eriocampa by Hartig (p.279.), are 22-footed ; but have the
segments of the body clothed with small patches of white woolly
matter, giving them still more the appearance of certain caterpillars.
(De Geer, Mém. tom. ii. pl. 35. f. 1—18.) This matter is easily rubbed
off, and is not found after the final mouiting of the caterpillar, which is
found upon the alder. The cocoon is double.

The larvee of Selandria bipunctata are 22-footed; but they
are distinguished by having each segment of the body armed with
strong spines, forked at the tip, but which do not exist after the pe-
nultimate moult of the larva. De Geer has represented one of these
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larvee (Mém. tom. ii. pl.85. f. 19, 20., adding figures of simple, bifurcate
and 4-furcate spines); he was, however, unable to rear it. Hartig
has figured another similar larva, found on the oak (tab. 5. f. 27—30.),
and which he gives as that of Tenthredo bipunctata (p.262—277.),
forming it (with some others) into the subgenus Hoplocampa, from
the spines with which the larvee are armed. Réaumur (Mém. tom.v.
pl. 12.) has figured two species of these armed larvee, found upon the
oak and Prunus domestica ; Lyonnet has also described one of these
species of spined larvee, found upon the oak (M¢m. Posth. pl. 15.
f. 1—12.), which he succeeded in rearing to the perfect state, and
which De Haan doubtingly gives as the Dolerus heematodes of Klug.

De Geer (tom. ii. pl. 88. f. 11—13.), Réaumur (tom. v. pl. 12. f. 17,
18.), and Dahlbom, have figured a very curious 20-footed larva, found
upon the alder, having the body flattened, and greatly resembling the
larvee of the butterfly genus Thecla, or the flattened Aselli. Neither
of them were able to rear it, nor has Hartig been able to point out
the group to which it belongs; he, however, introduces it into his.
great genus Tenthredo, copying De Geer’s figure (pl. 5. f. 41.).

Lyonnet (Posth. Mém., pl. 14.) has given complete details of the
various states and structure of an undetermined species of Dolerus ? *
of which the larva is 22-footed.

The 20-footed larvee of Selandria cerasi Linn. (Ethiops Fab.),
which feed upon the leaves of plum and other fruit trees, are remark-
able for the entire covering of greenish black viscid matter with which
they are clothed, and which exudes from the sides of the body. By
day they remain quiet upon the surface of the leaves, with the head
withdrawn into the prothoracic segment, and the latter distended ; the
legs are also concealed, so that the insect has not the least appearance
of animation, and Jooks more like a small portion of slime ( fig. 71. 8.).
(De Geer, tom. ii. tab. 38. f. 16—24. ; Réaumur, tom. v. plate 12.f.1—
4.; Bouché, Naturgesch. Ins. p.137.; Westwood, in Gardener's Mag.
No. 92. November, 1837.) This, together with some allied species,
has thence been formed by Hartig into the subgenus Blennocampa.
(See his pl. 5. fig.81.)

~ To this subgenus also belongs the ¢ slug worm” of North America,
which occasionally commits so much injury on the cherry, pear, plum,

* The antennz are described as only 7-jointed, but are represented as 8-jointed ;
but evidently incorrectly, as no species of the family lias yet been described with
eight joints.

ns
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Fig. 71.

and quince, in the United States. Its history has been completely
detailed by Professor Peck, in the memoir above noticed, and who
reared one of the Encyrti (?) from it.

The 22-footed larva of Athalia spinarum, according to Dahlbom
and Drewsen (Clav. Nov. Hym. Syst. p.16.), is gregarious, and
feeds upon various species of Brassica, which it completely strips
of its leaves, leaving only the stronger nerves. There are two ge-
nerations in the course of the summer; and the larva does not form
any cocoon, but merely encloses itself in an oval cell in the earth, of
which it plasters the sides with a glutinous secretion, mixed with the
earth.

The 22-footed larva of Athalia centifolie has periodically, in
this country, proved to be one of the most obnoxious of our insect
enemies. It is of a greenish black colour, whence it has obtained
the name of the nigger, or black caterpillar, of the turnip, to which
plant it is chiefly detrimental, by devouring the leaves, and thus totally
destroying the crop in an incredibly short space of time. Albin, in his
Nat. Hist. of English Insects, 1720, pl. 62, first figured this insect in its
different states, observing that whole fields were occasionally destroyed
by it; and an instance is recorded in the Philos. Transact. for 1783
(vol. Ixxiii. p. 317.), by Mr. Marshall, in which their destruction was so
great that many thousand acres were obliged to be ploughed up. In
1885, 1836, and 1837, it was exceedingly abundant and injurious. The
appearance of the blacks is preceded by that of the imago, a pretty
yellow and black species, which first appears about the middle of May
or beginning of June, depositing its eggs within the parenchymatous
tissue of the leaf, introducing her saw between the edges of the cu-
ticle; and from which, in five or six days, the larvee are hatched.
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These are very voracious, and shed their skins several times. When
full grown, they descend into the ground, forming an oval cocoon of
agglutinated earth, at the depth of several inches, the interior of which
they plaster with a white shining secretion, and in which the earlier
produced individuals remain but a short time; but the late broods do
not make their appearance in the winged state till the following
season.

Hand-picking, and the employment of ducks to eat the grubs, are
the most serviceable remedies hitherto suggested for the destruction
of these obnoxious insects.

Rusticus, in Entomol. Mag. vol. iii. p. 889. ; Yarrell, in Trans. Zool.
Soc. vol. ii. p.67. pl.14.; Westwood, in Gardener's Mag. No.86.
May, 1837; W. C,, in Saturday Mag. vol. vi, p.181.; Curtis (Brit.
Ent., October, 1836); W. W. Saunders, in Trans. Ent. Soc. vol.i.
p- 76. App.; and especially Mr. Newport, in his admirably elaborate
prize essay (1838), have given ample details of the history, &c., of this
species.

M. Brullé has published an account of the transformations of Cladius
difformis Klug (Annal. Soc. Ent. de Fr. 1832, pl. 11. f. 11, 12.), the
larva of which is found upon the leaves of Rosa centifolia and Ben-
galensis. Curtis also reared this species from larvee found on the under
side of the leaves of the China rose, eating small holes through them.
Dahlbom once observed it upon Salix viminalis: it is slender, subcy-
lindrical, clothed with slender upright hairs, and 20-footed. Curtis
says that the anal feet do not assist them in walking. They are full-
fed on the 28th of July, and the imago appears on the 11th or 12th
of August, and they form a double cocoon of a very irregular shape
amongst the leaves. Hartig has figured the larvavand imago of
Nematus (Pristiphorus) albipes, with numerous details (pl. 2.f. 16
—26.). The larva is 20-footed, and closely resembles that of CI.
difformis; it feeds upon the under side of the leaves of the cherry.
The larva of Nematus (Pristiphorus) Brullei Daklb. (Priophorus B.)
is very similar to the preceding, and inhabits the Rumex and Rubus
fruticosus ; it is 20-footed, and forms a double cocoon, composed of a
glutinous secretion, mixed with very fine silken threads.

One of the most destructive insects in the family inhabits the goose-
berry, upon which the larvee are found in society ; from 50 to more
than 1000 being sometimes observed upon a single tree, of which
they devour all the leaves in the beginning of the summer, so that

H 4
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the fruit cannot ripen. There are two generations in the course of a
year. The larvee are of a glaucous colour, with numerous transverse
rows of black shining piliferous warts ; they are furnished with 20 feet.
The insects also undergo their transformations in society, one attach-
ing the end of its cocoon to the end of the next. The species has
been named Nematus grossulariee by Dahlbom, who has given the
history of the species in the Vetenskaps. Acad. Handl. for 1835, and
who considers it as identical with the insect represented by Réaumur
(tom. v. pl. 10. f. 4, 5.), which feeds upon the « groselier ;” but that
author states that his insect had 22 feet. Bouché (Naturgesch.
p. 140.) describes the insect as the Tenthredo ventricosa Kiug
(Nematus v. Hartig, p. 196.). The Caledonian Horticult. Society has
published a number of plans for the destruction of these caterpillars.
(See also E. S. in Mag. Nat. Hist. No. 13. ; vol. v. of the New Series
of the Manchester Memoirs ; Hort. Mag. 1831.) Stephens has de-
scribed an allied species (Nematus Ribesii), the larva of which feeds
upon the red currant.

At the end of June, 1888, I observed that nearly the whole
crop of the young apples in the garden of my residence at Ham-
mersmith had fallen to the ground, being then about the size of
small walnuts; and, on opening some of them, I found the interior
devoured by one or more larvee of one of the Tenthredinide (pro-
bably a Nematus), having 6 thoracic, 12 abdominal, and 2 anal feet ;
the body not pilose, with thick lateral wrinkles. Its appearance in
the perfect state will not take place until the next spring, when I hope
to be able to add the name of this curious and destructive species.
When alarmed, this larva emitted an odour like that of Cimex lectu-
larius. The larva of Nematus dimidiatus feeds upon. the poplar; it is
yellow, with a black head, and large lateral black spots; it is figured
in the Entomol. Mag. vol. i. pl. 1. f. 1., and is stated to have 14
abdominal legs.

The 20-footed larvee of Nematus ochraceus Hartig (p. 218.),
found upon the willow, in society, generally attach themselves to the
edges of the leaves, the prolegs being placed on the opposite sides.
Here they continue to feed incessantly, with the hind part of the body
elevated in the air, and which, when disturbed, they throw about in
various directions. De Geer has figured the history of this species
(Mém. tom. ii. pl. 87.f.1—11.). Réaumur also appears to have intended
this, or a closely allied species, in his vol. v. tab. 11. f. 3—6. De Geer
has also figured another very closely allied species, N. melanocephalus
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Hartig (which St. Fargeau gives as the T. salicis Linn.), in the same
plate (figs. 12—22.); and his fig. 23. is given by Hartig under the
name of N. betule. The last-named author has also figured the larva
and imago of another species (N.abietum), with details (pl.4. f.11—24.),

The 20-footed larva ( fig.71. 7.), of Crcesus septentrionalis, which
lives in society upon the elm, protrudes a series of black fleshy
tubercles between the abdominal legs when it is alarmed, but which
are withdrawn into the body when the danger is passed. (De Geer,
Mém. tom. ii. pl. 37. f. 24—28.) It is also figured in the Entomol.
Magazine, vol.i. pl. 1. f. 5. The larva of another species of the same
genus, of a fine green colour, with 9 rows of black dots, is found upon
Salix viminalis. It is figured by Geedart (t. 1. pl. 19.), Frisch
(st. 6. t. 4. f. 1—7.), Réaumur (tom. i. pL 1. f. 18.), and De Geer
(tom. iii. pl. 38. f. 1.), and is supposed by Dahlbom to be the Nematus
varus Villaret (Ann. Soc. Ent. de France, tom. i. pl. 11.-f. 8.); T,
salicis Linn., Réaum., tom. v. pl. 11. f. 10.

De Geer has also figured the larve of several species of Nematus,
which are 20-footed, and are not gregarious in the larva state ; namely
N. capreeze (Mém.tom. ii. pl. 38. f. 1.;) N.nigratus Hartig, Retz. (1bid.
f. 2—4.), both on the willow ; and N. interruptus St Farg., 249.; N.
abietinus Dakl. (Ibid. 5—17.), on the fir; likewise the 20-footed larva
of Dineura De Geerii Hartig, which St. Fargcau gives as Nematus
varius. Frisch has figured the various states of Nematus salicis
(Beschr. &c. vi. 4.) ; Dahlbom has also described the larva of many
species of Nematus, which he divides into those which are gregarious,
or golitary. A correspondent of the Mag. Nat. Hist. (vol. vii. p. 423.)
has published an account of the devastation committed by Nematus
capreeee to osiers, producing a loss of at least 200l., by devouring the
leaves annually, and thus destroying the young plants.

Several small species of Nematus deposit their eggs in the young
shoots of the willow, causing the formation of woody galls upon the stem
in which several larvee reside in society, and undergo all their changes
(N. medullarius Hartig, De Geer, tab. 39. f. 1—18.; N. pentandre
Dahkl.; T. salicis pentandre Vill.), or of globose spongy pedunculated
galls along the main rib of the leaf (De Geer, tab. 38. f.26—381.5 N.
intercus Panzer, Daklbom ; N. gallarum Hartig, De Geer, tab. 38. f,
26— 31.), in which a single inhabitant resides during the larva state.
Another kind of gall is produced upon the leaves of various kinds of

® Mr. Paget ( Nut. Hist. Yarmouth, App.) states that the Jarvee of this species are
very abundant on willows, entirely stripping many of these trees of their leaves.
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willows by another species (Nematus gallicola Westw., Steph.; N.
saliceti Fallen, Daklb. ; Tenthredo Gallee foliorum salicis Linn.,
Frisch, Ins. Germ., vol. iv. p. 22. tab. 4.; Réaumur, tom. iii. pl. 87.
f. 1—5. 8.). These galls are irregular in shape, and often of a red
colour. They extend on both sides of the leaf, and are of a spongy
substance. They are at first solid, but by degrees a cavity is formed
in the centre, by the feeding of the inclosed inhabitant ; which, when
full fed, quits the gall and descends to the earth.

I have traced the natural history of this third kind of gall-making
Nematus ¥, and have ascertained that it"is attacked by a beautiful
species of Eulophus (E. Nemati #.), the female of which pierces the
substance of the young gall. (See also Rdsel, Insect. Belust. vol. ii.
Bomb. et Vesp. tab. 10., wherein are figured these two leaf.gall-
making species in their different states; and Swammerdam, Book of
Nature, pl. 44., in which N. gallicola is represented in its different
states.) Euura Cynips Newman (Ent. Mag. No. 18.), allied to N.
gallicola, also resides in galls in the larva state.

The 22-footed larvee of the genus Lophyrus are social (each family
consisting of from 50 to’ 100 individuals), and devour the leaves of
various species of firs; they also gnaw the young twigs, forming
channels of some depth: they commonly repose along the leaves,
having their heads inclined on one side. When touched they emit
from the mouth a drop of clear fluid, of a resinous smell. The
females are much larger than the males, and may be distinguished by
this character in all their stages. De Geer (Mém. tom.ii tab.35.
f. 24—27., and tab. 36. f. 1—30.) has represented the details of two
species of this genus, L. rufus and L. Pini. The cocoon is simple, and
never made in the earth ; it is of very small size compared with that of
the larva by which it is formed, and which is compelled to lie in a
curved direction within.  Curtis states that one of Dr. Leach’s cater-
pillars of L. pallidus, remained in its cocoon unchanged for two years.
Scheffer has given the history of one of the species of this genus under
the name of Die Tannensagfliege (Abhandl. von Ins. vol. ii. tab. 8.),
with figures. In the first vol. of the Gardener's Mag. (1826) is con-
tained a notice of an 8vo vol. by D. E. Miiller, on the ravages com-
mitted by the caterpillars of Tenth. Pini, Pinastri, Juniperi, and
erythrocephela, by which several thousand acres of pines were entirely
destroyed in Franconia. (Ueber den Afterraupenfrass, &c. Aschaffen-

* The details of these ohservations, with the history of its parasite, will form the
subject of a separate memoir.
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burg, 1821.) But the most complete account of the genus has been
published by Hartig, in his Die Blattwespen, in which 17 species are
described, with all the details of their economy and transformations.
(See also Loschge, in Der Naturforscher, st. 22.) Mr. Dale, under
the date of August 16., states, “ Lophyrus rufus ¢ bred, they all
pupised on June 2., and they continued to breed (emerge from the
cocoon ?] till September 16. (Mag. Nat. Hist. No. 25.)

The larvee of the genus Lyda (Pamphilius Zatr.) differ from those
of the remainder of the family in being destitute of abdominal prolegs
the body being termininated by two short points, beneath which are
two longer articulated appendages, resembling the thoracic legs, but
stretched backwards ( fig. 71. 12. larva of L. hypothropica Hartig).
These larvee reside in society in webs, upon several kinds of fruit trees,
and upon firs, the leaves of which serve them for food; each larva,
moreover, spins for itself a separate case, and the whole society
are covered by a roof of leaves fastened together with silk. The
motions of these larvee are curious and quite unlike those of the other
species which are furnished with abdominal prolegs, having more of
a sliding motion, and employing its powers of spinning silk for assisting
its progress. When they descend from a leaf they let themselves
down by a silken thread, after the manner of caterpillars.

One of the species of this genus lives on the pear, and emits a black
fluid from the mouth when alarmed. The larva of Lyda pratensis has
formed the subject of a memoir by Hapf and Schwaegrichen (Bemer-
kung. iber den Afterraupenfrass, &c. Bamberg and Aschaffenberg,
1829), and that of L. erythrocephala has been described by Treviranus
(in Verkandlungen des Vereins zur Beforderung des Gartenbaues, vol. ii.).
The larva of Lyda sylvatica resides upon pear trees in a web; it is of
a yellow colour with a black head, and is represented in the Entomol.
Mag., vol. i. pl. 1. f. 4. Hartig (pl. 9. f. 1—9.) has represented the
larva and imago of another species (L. hypothropica) which feeds upon
the pear.

Another species of Lyda lives upon the aspens, the larva being
solitary, and inhabiting the interior of a leaf, which it rolls up into a
case fastened together with silk. It makes no use of its legs in
walking, but merely glides along by the contraction and elongation of
of the segments of its body. For several years past I have observed
one of the species of this genus (L. inanita, fig. 71. 9.) frequenting the
garden of my residence at Hammersmith, and regularly making its
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appearance, in the winged state (despite of the variations of the
seasons) in the last week of May. I have also found, later in the year,
on the rose bushes, specimens of the larvee of a Lyda (which I do not
hesitate to regard as those of L. inanita), each enclosed in a portable
case, formed of bits of rose-leaves arranged in a spiral coil (fig.
71. 11.). De Geer has figured various species of this genus in his
40th plate; but the synonymy appears impossible to be traced
correctly. His figure 15. and Réaumur's fig. 7. pl. 15. vol. iv.
represent the twigs and leaves of a pear tree spun together by the
larvee, most probably, of L. hortorum.

In general, the larvee of these insects arrive at the full size at the
end of the summer, when they descend from the leaves into the
ground, in order to pass the pupa state, having previously inclosed
themselves in a hard cocoon, in which they occasionally introduce
grains of earth. Some species, moreover, defend themselves by
spinning an internal cocoon of a finer texture than the exterior.

Some species, however (Cimbex, Lophyrus, &c.), attach their co-
coons to the branches or twigs of the trees on which they have been
reared ; and, as they remain in this state throughout the winter, they
are easily perceived when the leaves have fallen.

It is in these cocoons that the insects ordinarily pass the winter;
some as pupee ( fig. 69. 13. pupa of Trichiosoma lucorum, fig. 70. 11.
pupa of Cimbex), but many as unchanged larvee. The perfect in-
sects appear at the beginning of the following summer, gnawing a hole
through the hard cocoon with their jaws. Mr. R. H. Lewis has pub-
lished a very interesting notice of the habits of the perfect female of
Perga Lewisii W., a native of Hobarton, Tasmania (Van Diemen's
Land). This insect deposits its eggs in a longitudinal incision, be-
tween the two surfaces of the leaves of a species of Eucalyptus, ad-
joining the mid-rib; they are placed transversely, in a double series,
and are in number about eighty. On this leaf the mother sits till the
exclusion of the larvee ; and as soon as these are hatched, the parent
follows them, sitting with outstretched legs over her brood, protecting
them from the attacks of parasites and other enemies with admirable
perseverance. These observations were made upon insects at large.
(See, further, Trans. Ent. Soc. vol.i. p. 238.)*

. .In a subsequent communication, with which I have been favoured by Mr.
L‘ewm. he states, « T did not succeed in rearing these larva, nor am I yet acquainted
with the male insect ; but I have had another opportunity of confirming my observ-
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The perfect insects are of moderate size; some, however (Cimbex,
&c.), are amongst the largest species of Hymenoptera inhabiting this
country ; they do not, however, much exceed an inch in length. They
are ordinarily of dark colours, varied more or less with pale markings of
white, red, or yellow. Their flight is, in general, heavy, and attended
with a humming noise in the larger species. Those of the genus
Lyda, however, are exceedingly agile in the hot sunshine. The
males, in some species, are very fierce; and I have observed two male
Trichiosoma lucorum fighting and biting each other violently. The
species seem, for the most part, inhabitants of moderate climes, very
few species being received from the tropics. There is considerable
difference in the appearance of the sexes of some of the species; and
in some the males are met with abundantly (as in Abia), whilst in
others the females are far more abundant (Zareea). Mr. Curtis has
figured a singular gynandromorphous individual of Tenthredo (Stron-
gylogaster) cingulata Fabr., in which the opposite sides are not sym-
metrical, the right half being feminine, and the left masculine.

The number of parasites which subsist upon these insects is very
great, many species attacking the same species of saw-fly : thus,
Hartig gives a list of twenty parasites of Lophyrus Pini, fifteen of
which are Ichneumonidee.

They are chiefly vernal ; they frequent nectariferous and pollini-
ferous plants in the greatest abundance, especially those of the Um-
bellifere, obtaining their chief supply of food from the pollen or nectar-
like syrup of the flowers. Various species, however (T. viridis, sca-
laris, &c.), attack and devour living insects which frequent the same
plants, as observed by St. Fargeau (Ann. Soc. Ent. de France, 1834,
p- 11.), and Dahlbom (Prod. Hym. Scand. p.38.).

Amongst the various insects collected by Mr. Raddon from raw
turpentine, were many specimens of two large new species of Lyde,
which had evidently lost their lives from having been attracted to the

ations, and I shall use every endeavour to breed the male this season. There is
but one brood in the year; and it is somewhat singular that the earliest portion of
their lives is passed in our winter, when we are subject to heavy rains, When rest- -
ing in the day, the larve, like most other Terebrantiw, carry their heads erect ; on
their mouths is a drop of yellow gummy fluid, and, if touched, they throw their heads
back, and vomit this in some quantity [thus materially differing from the larvae of
the Cimbices]. It is very thick, and seems to be given them as a protection against
Ichneumonidee, one of which tribe preys upon them; and I have seen it dead, with
the wings and legs covered and glued together by the gummy matter.”
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turpentine, when flowing from the wounded fir trees. I remarked,
however, as a curious circumstance, that all these individuals were
males.

In the perfect state many of these insects exhibit various interest-
ing structural peculiarities ; thus, Cimbex and its allies have clavate
antenna ; in Hylotoma these organs are apparently composed of a
single inarticulated joint, two very short basal joints being alone ob-
servable ; the males of Schizocerus Leach have each of the antennee
formed of two long equal branches ; those of Cladius have these organs
slightly branched on one side, whilst they are deeply biramose in
Lophyrus ; in Lyda the antenna are slender, setaceous, and multiar-
ticulate ; whilst in Cephus they are-thickened at the tips and multiar-
ticulate. In Tarpa the lower parts of the mouth are considerably
elongated, so as to form an haustellum.

The genus Xyela Dalm. (Pinicola Brebisson, Mastigocerus Kiug,
Sg. 71.18. Xyela pusilla ) is one of those anomalous forms which
so much perplex systematists. The general form of the head and
body is not materially unlike that of Lophyrus or Lyda, but the
antenne are singularly constructed, being 13-jointed; the basal joint,
overlooked by Dalman and Curtis, being small and obconic; the
second longer; the third short ; the fourth forming a long, robust, and
eylindric stem, equalling or exceeding the nine terminal joints in length,
which are short and slender; the terminal joint very small in X.
pusilla, but as large as the preceding in X. Dahlii Klug, a species for
both sexes of which I am indebted to Dr. Klug. The jaws are robust
and unevenly toothed (fig. 71. 15.); the under jaws are minute and
membranous ; the inner terminal lobe truncate and setose; the external
(according to Curtis) being terminated by a smaller one. Hartig,
however, describes the outer lobe as terminating in two conical lobes.
The maxillary palpi are greatly elongated and elbowed, so as to re-
semble a pair of short legs arising from the mouth ; they appear to be
4-jointed, and are so described by Dalman and Curtis; but Hartig
states that the terminal joint is terminated by three minute fleshy

- joints, preceded by a constriction of the fourth joint. (Har¢. pl. 6. f. 80.)
In X. Dahlii, these organs appear to me to be only 6-jointed, and their
appearance is represented at fig. 71.17. The labium is represented
as porrected between the labial palpi by Dalman ; and Hartig states it
to be 3-lobed (fig.71.18.); but Curtis has entirely overlooked it.
The labial palpi are short, and described by Dalman as $-jointed, and
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by Curtis as 4-jointed ; but Hartig states that there is only a constric-
tion, and not a distinct articulation, between the third and fourth joints.
The cells of the wings are numerous; they have been described as having
three marginal and two complete submarginal cells; and such is their
appearance in X. pusilla; butan examination of the wing of X. Dahlii
(fig. 71. 16.) will enable us to form a more correct notion of the ana-
logies of these cells. The ovipositor of the female is exserted, and as
long as the abdomen; it is inclosed between two compressed exter-
nally pilose lamellee, and is membranous, with a strong horny central
rib. From the descriptions of Dalman and Curtis, it would appear to
consist ouly of a single piece; but I have ascertained that, in X. pusilla,
it consists of two plates (fig. 71. 14. extremity of abdomen of ¢, with
the saws extended), very slightly serrated, and thus agreeing in its com-
position with the saws of the other Tenthredinidee. The anterior tibise
have two apical calcarie (_fig. 71.10.) ; the posterior tibie have two
bristles on the external edge in the middle, although described by
Curtis as having only one spine at the tips. Latreille, under this genus,
states,  les larves vivent dans l'intérieur des végétaux, ou dans les
vieux bois.” (Régne An. 2d ed. tom. v. p. 277.) Dalman considered
this genus to belong to the Siricide (Uroceride) ; Curtis, although
noticing thatit beautifully unites the Tenthredinidee with the Uroceridee,
and that in its ample wings and large stigma it bears considerable re-
semblance to Lyda, adds (in consequence of his not being acquainted
with the true structure of the ovipositor), that « it cannot be denied
that the compressed oviduct brings it close to Xiphydria ;” he accord-
ingly placed it in the family Xiphydriade Leack. Dahlbom, on the
contrary, unites it with the family Tenthredines, as well as Hartig,
who places it at the end of the family. The curious little genus
Blasticotoma Filiceti Kfug appears to me to be allied to Xyela in the
structure of the antenne, although the terminal joints are obsolete.
The genus Cephus Zatr. (Trachelus Jur., Astatus Klug) is as
anomalous as Xyela, and equally serves to connect the Tenthredinide
and Uroceride. The antenns are multiarticulate (21—28-jointed)®,
generally thickened towards the tips (fig. 71. 25.) ; the mandibles are
robust and strongly and irregularly toothed; the labium is divided into
3 elongatedlobes ( fig. T1. 21.); the labial palpiare 4-jointed, the joints
bemg irregular in size; the maxille are bilobed, the outer lobes being

® They bave been described as only 21-jointed by Klug, Hartig, &c. ; but in the
subgenus Phylloecus Newm. they are 28-jointed, and filiform.
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the largest, and pilose ; the maxillary palpi long, slender, and 6-jointed ;
the four basal joints gradually increasing in length; the fifth very
minute, and the last as long as the third (fig. 71. 20.). Like the
Uroceride, the calcaria of the anterior tibiee are single ( fig. 71. 22.) ; but
each of the tarsal joints is furnished with a minute membranous lobe
beneath. The intermediate tibize have also one, and the posterior
tibie, two spurs towards the middle (fg. 71. 23.), which, together with
their multiarticulate antenne, indicate a relation with Lyda. The
collar is elongated, as in the Uroceridee ; the ovipositor consists of two
compressed plates, nearly straight, and serrated, but formed as in the
true saw-flies, defended by two external 2-jointed sheaths ( fig. 7. 24.
apex of abdomen of Cephus @ with the saws extended).

The larva of the typical species C. pygmeus (Sirex pygmeus Linn.)
resides in the interior of the stems of wheat, and occasionally commits
much injury. A memoir was published upon this insect by Bosc
(Bull. Sciences Nat. No. 5. 1823, and see Philos. Mag. August,
1828,) in which various means were suggested for its destruction.
The larva is figured by Guérin (Jeonogr.). Another species (C. ab-
dominalis, Latr.) is stated by Latreille tolive upon the flowering buds
of fruit trees, and do them a great deal of mischief. M. V. Audouin
has, however, informed me that it deposits its eggs on the young shoots
of the pear in a spiral direction, and that the larva feeds within the
slender shoots. (Aud. MSS. Obs. 1835, No. 9.) The larva (fig. 71.
26., copied from Audouin’s highly magnified drawing) is fleshy, with a
scaly head, and six thoracic minute legs, but destitute of anal prolegs;
the abdomen has the terminal segment attenuated and terminated by
two minute points; there is also a minute conical lobe near the base on
each side of this segment. The situation of this genus has been the
subject of much discussion. Dr. Leach placed it in his family
Xiphydriadee, and Klug and Hartig amongst the Siricidee; the latter
being influenced by the form of the collar, saws, and anterior calcaria.
Latreille united Xyela, Cephus, and Xiphydria into a distinct section
at the end of the Tenthredinidee. Curtis, from the form of the labium,
elongated palpi, and spurred posterior tibie, arranged it with Tenthre-
dinidee ; which I certainly deem its most natural relations, having more
especially regard to the form of its larva and that of Lyda.

The distribution of these insects had been attempted by various
authors ; Leach, Klug, St. Fargeau, Dahlbom, and Hartig having de-
voted much attention to this branch of the subject. Geoffroy first
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separated the species with clavate antenne (or Cimbices), under the

generic name of Crabro, which has since been applied to very differ-

ent insects. Fabricius added five other genera, and Jurine four.

Leach divided the family into nine stirpes, founded chiefly upon the

form of the antenne, and the number of cells in the wings ; and added

several other genera. St. Fargeau proposed another artificial dis-
tribution, founded entirely upon these two characters. The arrange-
ment proposed by Latreille in the second .edition of the Régne Ani-
mal appears far more natural as regards the affinities of the genera.

The arrangement proposed by Dahlbom is confined to the species of

Scandinavia, and that by Hartig to the German species ; so that we

cannot gain a knowledge of their views as to the arrangement of the

exotic groups, as Pterygophorus, &c.* By combining the different
most nearly allied genera together, it appears to me that the family is
divisible into the following subfamilies : —

1. Cimbicides. — Antenne short, clavate, with not more than eight
joints ; larvee 22-footed, emitting drops of viscid matter from the
pores of the body. (Cimbex, Perga, &c.)

2. Hylotomides. — Antenne $-jointed, terminal joint greatly elongated ;
labrum apparent; larvee 18- to 20-footed, not emitting drops
of viscid matter. * (Hylotoma.) .

The genus Athalia seems to be the connecting link between this
subfanily and the next.

3. Tenthredinides. — Antennee 9- to 14-jointed, simple, filiform to the
tip ; labrum apparent; saws with parallel sides. (Tenthredo,
Nematus, Dolerus, Selandria, &c.)

4. Lydides. — Antennz multi-articulate, sometimes strongly pecti-
nated in the males ; posterior tibiee often spined in the centre ;
labrum minute ; saws but slightly serrated at the tip, strongly
dilated and elbowed at the base (fig. 71. 10. saw of Lyda); larve
various.

The anomalous genera Lyda, Tarpa and Lophyrus agree in these last
characters ; and I cannot but think that those afforded by the form of
the ovipositor (which have not been previously employed in the dis-
tribution of this family) are of primary importance ; in which respect

® These two authors bave adopted a plan which appears to me to be likely to
lead to much confusion ; the gencra, subgcnera, sections, and tribes being all pamed
as genera: thus the Tenthredo melanocephala Fab. is named Tenthredo, Selandria,
Blennocampa, Monophadmus, mel phala, by Hartig.

VoOL. I1I. 1
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Lophyrus bears but little relation to Hylotoma or Cladius, near which
it has been ordinarily arranged.

The genera Cephus and Xyela, and probably also Blasticotoma,
appear to be respectively types of separate subfamilies. Xyela, in the
size of its wings, approaches nearest to Lyda. Perga has a long and
strongly serrated saw, whilst that of Pterygophorus is more like that
of Lophyrus.

The second family, URoCERIDE ®* Leach (Siricidee Curtis), cor-
responding with the Linnean genus Sirex 4, is distinguished from
the preceding insects by the structure of the ovipositor or borer,
the irregularity in .the trophi, the entire labium, the existence of a
single spur on the fore tibiz, and the elongated prothorax and collar,
The body is of an elongated parallel and nearly cylindric form, the
males being more depressed ( fig. 72. 8. Urocerus juvencus ¢ ). The
head ( fig. 72. 9. front of head of ditto) is rounded, and about as broad
as the thorax ; the eyes somewhat kidney-shaped ; the antenne filiform
or setaceous, vibratile, and composed of from 10 to 25 joints. The

® BisLiock. Rerxn. To THE SizicIDX.

Klug. Monographia Siricum Germaniz. 4to. Berlin, 1803.

Foggo. Note of an Insect of the Genus Urocerus, in Edinburgh Journal of Science,
vol. ii. 1825.

Gérin, in Mag. Zool. 1838. Ins. No. 68. (Urocerus Lefebvre.)

Latreille. Mémoire sur un Nouv. Genre d'Insectes (Orusse) présenté a I'Institut
National le 28 Floréal, An 4. — Ditto, in Encycl. Méth., tom. viii. p. 561.
(Oryssus, new sp. )

Westwood, in Zool. Journ., vol. v. p. 440. (Oryssus Sayii.)

Newman, in Ent. Mag. No.4. p.415. (Urocerus — Sirex.) — Ditto, in ditto,
No. 25. p. 486. (Oryssus, new sp.)

Shuckard, in Mag. Nat. Hist., New Series, vol. i. p. 630. (U. duplex.)

4 The genus Urocerus was established by Geoffroy in 1762, four years previous
to the publication of the twelfth edition of the Systema Nature, in which Sirex was
proposed by Linneus, who incorrectly referred to Geoffroy's Urocerus under the
name of Uroceros. Stephens adopts the family name Uroceridee from Leach, but
follows Linneeus and Fabricius in using the name Sirex. The French authors pro.
perly retain that of their countryman Geoffroy.

t In the genus Urocerus, the number of joints in the antennee differ in the differ-
ent species. In Urocerus gigas Q the antenn® are 24-jointed, the two terminal
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Fig. 72.

upper lip is minute and elongated; the mandibles short, but very
strong and horny ; the lower parts of the mouth vary considerably in
their form. In Urocerus they are very anomalous and minute ; the
maxille are two elongated setose lobes, united by membrane at the
base, with very short exarticulate (biarticulate ? Curtis, and in Klug's
Monogr. sectioni. tab. 8. fig. 18. from S. gigas) palpi ( fig.72. 10.
from S. juvencus @ ). The lower lip in this genus is attached upon
the membrane connecting the base of the maxille ( fg. 72.11.) ; the
mentum is transverse, and broadest in front; the labium is produced
between the palpi, which are short and 3-jointed in S. juvencus, whilst
they are 2- or 4-jointed in other species, according to Klug, who,
however, as Latreille justly observes, did not understand the peculiar
construction of these organs, judging, at least, from the figures given
in his Monogr. Siricum. Latreille, indeed, states that he regards the
maxillary palpi as 2-jointed and the labial as 3-jointed in all the spe-
cies. (Gen. Cr., &c., tom. iii. p. 240. note.) The anterior tibiee are
furnished with a single spur at the tip ( fig.72. 12.), and the males
have the hind legs flattened. The prothorax is elongated beneath
into a short neck, the collar being broad and elevated; the mesothorax
is large, and the metathorax composed of two distinct dorsal parts,
the anterior of which is furnished with two cenchri, and the posterior

joints being closely soldered together; in U. juvencus & they are 18- and in the
Q 19-jointed. I possess males of the latter species in which they are 19-jointed,
and others in which they are only 17-jointed. Latreille places U. gigas in the
section with 25-jointed antenna, and U. juvencus in that with 21- to 23-jointed
antennze. (See further hereon, Kirby, Mon. 4p. Angl., vol.i. p.219.)

12
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(hitherto regarded by all authors as the basal segment of the abdo-
men) having a longitudinal impression down the middle. The abdo-
men is perfectly sessile, somewhat flattened in the males of Urocerus,
but cylindrical in the females : in both sexes, the terminal segment is
produced into a point; but it is much stronger, larger, and more
horny in the females : in the latter, on the under side of the terminal
segment, is an impression which has been mistaken by Latreille for
the anus. The construction and real nature of the instrument of ovi-
position or borer of these insects has not been satisfactorily investi-
gated ; but which, from the peculiarity, structure, and habits of this
osculant group of insects, is so necessary for affording proofs of the
relation of the saw-flies with the other Hymenoptera. My fig. 72.
13. represents a lateral view of the extremity of the abdomen of the
female Urocerus juvencus, exhibiting, at a, one of the two minute
pilose styles (hitherto unnoticed by any previous author), and which
we have seen to exist in the Tenthredinide ; b represents the basal
and b b the terminal division of the outer horny flattened sheaths of
the ovipositor, which in U. spectrum are nearly as long as the body.
Between these sheaths, when at rest, lies the boring instrument c,
a long horny piece which is nearly cylindrical and hollow, but in-
closes in its lower cavity two horny spiculee®, having a separate
motion from that of the borer itself. Fig. 72. 16. represents a trans-
verse section of this compound instrument; c being the borer, consist-
ing of a horny cylinder, with lateral impressions ¢ x, and channelled
on the under side for the reception of the two spicule, c and ¢. Fig.
72. 14. represents a small portion of the base of the under side of these
instruments, showing the dilated root of the borer itself; ¢ o, and of
the two spiculee, ¢ o: these spicule are slightly grooved at the base :
one of them is here represented as propelled forwards by a muscle ; in
which case, of course, its point would extend beyond the point of the
borer, the spicule and borer being of equal length ; at e is a groove
in the oblique edge of the borer, which seems to receive a slight rib
in the spicula. Fig. 15. represents the extremity of the borer c, part
of it being broken off, in order to show the separation between it and
the spicula ¢, which is strongly toothed at the tip, or its under side ;
and ¢ x represents the lateral impressions of the borer (as in fig. 16.
¢ x ), forming a strong lateral serrature. On comparing these details

treille incorrectly describes the terebra as ¢ bivalvulata.” (Genera Cr.,
p- 242.)



HYMENOPTERA. — UROCERIDZ. 117

with those of the saw-flies (fig.70. 12—19.), we are at once struck
with the relations existing between several of their parts ; the minute
style (a) and the 2-jointed outer sheaths (b and b b) are perfectly
analogous, so that we are at once led to the opinion that the borer of
the Urocerus is but the saw of the Tenthredo, modified to fit it for
its functions. The Tenthredinide ordinarily oviposit in the soft sub-
stance of leaves, and their saws are accordingly of a delicate struc-
ture; but the Uroceride deposit their eggs in sound timber, and
have need of a far more powerful instrument. In order, therefore,
that their instrument of oviposition should possess sufficient strength,
it is not only horny, but the two compressed back supports of the
saws of the Tenthredo are soldered together into a cylinder ¢, which,
both as regards its situation with the spicule, and its action as a sup-
port to them, cannot but be analogous to these supports. The two
spicule of the Urocerus, on the other hand, are clearly analogous,
both in action and almost in their serrated structure, with the sawing
parts of the two saws of the Tenthredo. Burmeister, indeed, first
correctly describes the superior channel of the terebra as includinga
double bristle; but, as we shall see that there is a precise analogy
between the borers of Urocerus and Ichneumon, we cannot adopt
Burmeister’s view (Manual, p. 198.), that the upper half tube (c) is
formed of the two entire saws of the Tenthredo, and that the lower
part of the terebra (or the two spiculee) is an elongation of a small
triangular plate which exists at the base of the saws of the Ten-
thredo.

With this powerful boring apparatus the females are enabled to
deposit their eggs in timber, especially preferring the various kinds
of firs. The larva of Urocerus Gigas has been figured by Rosel, and
that of U. juvencus by Hartig. I am indebted to Mr. Raddon for an
opportunity of examining one of the latter ( £ig. 72. 17.). The larve
are long, cylindrical, fleshy grubs, with the segments transversely
plicate : the head (fig.72. 18.) is small and horny, destitute of eyes,
but furnished on each side, above the jaws, with a minute conical an-
tenna, articulated, as it appears to me, both at the base and extremity
( fig- 12. 19.), although represented by Hartig as exarticulate ; with
the exception of the jaws, the parts of the mouth are small ; the upper
lip arises from a distinct transverse clypeus; it is transverse, with the
anterior angles rounded off, and emarginate in the centre. The man-
dibles are horny, quadrate, one being depressed and the other com-

13
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pressed, terminated by three or four nearly equal teeth, and furnished
with a large horny lobe ( fig.72. 20.). The action of these jaws must
be remarkable, because the acute edge of one is brought into con-
tact, when at rest, with the broad extremity of the other. The max-
ille are small, and terminated by three lobes; the inner one is oval
and strongly setose ; the outer one is very minute and exarticulate ;
whilst the intermediate one, which appears to me to be the analogue
of the palpus, is broad at the base, and terminated by a small narrower
part, which I believe to be articulated both at its base and in the
middle (fg.72. 21.). The figures given by Hartig of this organ
(tab. 8. fig. 26. b.), give no notion of its true form. The lower lip is
fleshy, transverse, and produced considerably within the mouth; it is
provided at the sides with a pair of minute 3 ? -articulate palpi ( £g. 72.
22.). Each of the three anterior segments of the body is furnished
with a pair of minute exarticulate legs. The abdominal segments are
destitute of prolegs, which are replaced by fleshy protuberances, and
the terminal segment of the body is large,and armed with a horny point.

In the larva state these insects reside in the interior of trees, which
they perforate in various directions, often causing great destruction in
the pine forests, of which the larger species are inhabitants.* When
full grown, these larva are stated by some authors to form a slender
silken cocoan, mixed with chips of wood and excrement, at the end
of their burrows, and in which they undergo their final transforma-
tions. The pupa greatly resembles the imago, having the limbs laid
along the sides of the body and breast. When the transformations of
the insect take place in the summer, the imago is produced in the
space of a month; but if the larvee are not full grown until autumn,
the fly.does not appear until the following summer.

The perfect insects are amongst the largest in the order, and make
a considerable humming on the wing, like the humble bee; whence
Mr. MacLeay, who formed them into an osculant order, between the

*® Mr. Raddon forwarded to the Entomological Society specimens of U. Juvencus,
accompanied by specimens of the wood of a fir tree from Bewdley Forest, Worces-
tershire, perforated by this insect. Of this tree, 20 ft. were s0 intersected by the
burrows, that it was fit for nothing but fire-wood; and being placed in sn out-
house, the perfect insects came out every morning, five, six, or more each day. The
femnales averaged one in twelve for the first six weeks, but afterwards became more
plentiful, and continued to ,make their appearance until the end of November,
ferriales only being produced during the last two or three weeks. ( Trans. Exnt. Soc.,
vol. i. p. 85. App.)
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Hymenoptera and Trichoptera, named them Bomboptera. As the
larvee generally reside in fir timber, the insects are imported into this
country, and consequently often make their appearance in the perfect
state in newly built houses, having undergone their transformations in
the timber employed in their construction.

Some species, in Germany, have occasionally appeared in such num-
bers as to raise alarm in the minds of the ignorant. They have also
been regarded as the species of insects recorded (in the Abkandl. der
Kaiserl. Acad. der Naturforscher, 9 th. p.252., 14 th. p.82.) as
having stung many men and beasts to death in and near the town of
Czierck. (See Griffith’s An. K., part xxxiii. p. 404.) Dr. Klug has
been at some pains, in his Monographia Siricum Germanie, to eradicate
this unfounded assertion, considering the account given in that work
to be fabulous. :

The sexes of these insects vary considerably in their colour and
form, particularly in the abdomen and legs, and have hence been de-
scribed under different names. The species are few in number, and
of considerable rarity in this country. They frequent mountainous
districts, especially those clothed with fir forests. Like all Xylopha-
gous insects, they are also subject to the greatest variation in size,
some individuals not being one third the size of others.

The Count de Saint Fargeau has informed me that he considers
these insects to be parasites, like the Ichneumonide, and that it is
upon Xylophagous larvee, and not upon wood, that the larvee subsist;
and in the Encyclopédie Méthodique, tom. x. p. 770., he has noticed that
st]es débris que nous avons trouvé auprés de sa coque, tels qu'une téte
écailleuse que nous a paru tres distinctement &tre celle d’'une larve
de Coléoptere,” seemed to confirm this idea. The accounts, however,
which have been furnished by so many authors, and especially by the
Germans, who have abundant opportunity of observing these insects,
leave no doubt of their Xylophagous habits ; and the description which I
have given of the head of the larva of U. Juvencus would easily cause
it to be mistaken for. that of the larva of a beetle.

Further notices of the destruction caused by these insects in fir
plantations are contained in Curtis, Brit. Ent., fol. 258.; Kirby and
Spence, vol.i. p.212.; Marsham, in Linn. Trans., vol. x. p.408.;
Kirby, in ditto, vol.v., ditto, vol.xiv. App.; Rossmassler, Kollar
(Forstinsecten). (See also De Geer, vol. i. ; Reaumur, vol. v.; Hartig,
Latreille, &c., for further structural details of these insects.)

14
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The genus Xiphydria Latr. ( fig.72. 4. X. Dromedarius 2 ) has
been the subject of much confusion as regards its relations. Linnzeus
united it with Sirex ; and Klug introduced it, with Cephus and Orys-
sus, into his Monographia Siricum. Latreille, however, always placed
it, with Lyda and Cephus, as a distinct terminal section of the Tenthre-
dinidee ; remarking, however, ¢ Xiphydrie Cephique corporis forma,
oviductu exserto, elongata, cum Tenthredinetis et Uroceratis ambi-
gentes, ad familiam secundariam accedere videntur” (Gen. Cr. e.
vol. iii. p. 238.), which evidently induced Leach, followed by Stephens,
to form Xiphydria, Cephus®, and Xyela into a separate but inaccurately
characterised family, Xiphydriade. The discovery of its preparatory
states enables me to prove its connection with Urocerus ; although,
like Cephus and Xyela, it serves, in its perfect state, to form the pas-
sage between the two families Tenthredinidee and Uroceridee. The
mandibles are small, like those of Urocerus; but the lower parts of
the mouth differ from that genus, as well as from any of the saw-flies.
The maxillee (fig. 72. 6.) are elongated, and terminated by two mem-
branous lobes ; the maxillary palpi are 5- (not 4-) jointed; the basal
joint being minute but distinct, the second very long and slender, and
the three terminal joints short. Compared with the maxillary palpi
of the Tenthredinide, these organs are small and weak. The labium
(fig.72. 6.) is elongated and membranous; and it appears to me to
be entire, although Hartig figures it as deeply trifid (pl. 8. fig. 11.), as
in the Tenthredinidee. (Dr. Klug also describes it as ¢ vix emargina-
tum, vel potius integrum,” Mon. Sir., p.12.) The labial palpi are
much stronger-than the maxillary, — thus proving the relation of this
genus with Urocerus, —and S-jointed. In one of the labial palpi which
I examined in X. Dromedarius, the basal part of the terminal joint was
constricted, and which has evidently led Hartig to figure it as 4-jointed
(tab. 8. fig.12.). The prothorax is greatly elongated, and very low,
and the collar elevated, which has induced the specific names Ca-
melus and Dromedarius. The peculiar structure of the calcaria of the
fore legs and of the tarsi has been overlooked by all writers. The an-
terior tibiee are terminated by a single broad curved spur (which is
the peculiar character of Urocerus); although all the tibie are stated
to be terminated by two spines, by Klug, Stephens, &c. (which is the

® In his Illustrations, Mr. Stephens has united Cephus with the Tenthredinidee,
leaving Xiphydria and Xyela alone in the family of Xiphydriade.
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character of the Tenthredinidee). On the other hand, each of the
four basal tarsal joints is furnished beneath with ¢wo small pulvilli ; in
which respect they differ from all the other allied genera; although
Latreille and Klug are silent as to the pulvilli, and Hartig states,
¢ patellen fehlen” (p. 869.), which is the character of Urocerus. The
structure of the ovipositor (terebra) is also precisely similar to that of
Urocerus, and is correctly represented by Hartig* (pl. 8. figs. 13, 14,
15.). The females deposit their eggs in standing trees, in which
occupation I detected a specimen of X. Camelus in the Jardin des
Plantes.

In 1827, A. Cooper, Esq., R.A., communicated to me the larva and
pupa of X. Dromedarius, which he had discovered in willow trees. I
have represented the larva at fig. 72. 7.: it greatly resembles that of
Urocerus; having six minute exarticulate thoracic legs, and a horny
point at the tail. For various further details and figures of this insect
I must refer to a separate memoir prepared at the period above men-
tioned, and noticed in the Zool. Journ., No. 10. (1827), but not yet
published.

The genus Oryssus Latr. ( fig.73. 1. Oryssus coronatus ) is also

Fig. 78.

exceedingly interesting in respect to its anomalous structure. The
jaws are robust, like those of Urocerus; the maxille and labium
nearly similar to those of Xiphydria, the labium ( fig.73. 3.) being
entire, but with two slight lateral impressions ; the maxillary palpi are
long and 5-jointed ( fig. 73. 2.) ; the antenne are simple, and com-

® Klug and Latreille are silent as to the composition of this organ, but St. Far-
geau incorrectly states under Xiphydria, ¢ oviductorii fabrica eadem ac in Tenthre-
dinetis, usus idem.” — ( Monogr. Tenthr. p. 2.)
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posed of eleven* regular joints in the males ( fig. 78. 8.), but consist
of ten very irregular joints in the female ( fig.78. 9.). The anterior
tibiee in the males ( fig.78. 10.) are simple, but dilated and incised
in the females ( fig.73. 11.) ; in both sexes they are terminated by a
single spur: the anterior tarsi are 5-jointed in the males, but only
8-jointed in the females.

The construction of the thorax is represented in fig.78. 6, 7., in
which the prothorax and its collar are dotted, the mesothorax not
lettered, and the metathoracic parts marked with letters — z being its
prascutum, and s its scutellum ; x are the cenchri, and y the epime-
ron; the femora of the anterior, middle and posterior legs are cut off at
the base ; and the dotted part r, in fg. 7., represents the basal segment
of the abdomen. This part of the body is not pointed at the top in the
females, as in the Urocerus and Xiphydria. The ovipositor is long
and very slender, and has been described as spiral in its form; but
this is incorrect, being strongly curved only at its base. It ordinarily
rests in a channel at the under side of the extremity of the body, but
is capable of being partially (as in fig. 78. 4.) or entirely exserted (as
in Klug’s Monogr. Siric., tab. 1. fig. 3.). The composition of the terebra
(fig."18. 5. its extremity, copied from Hartig) is similar to that of Uroce-
rus, although far more delicate; c representing the canal, and ¢ ¢ the two
spiculee of the terebra. Dahlbom has separated this anomalous genus
from the Uroceride, and formed it into a distinct tribe, Oryssini,
chiefly on account of the structure of the ovipositor, the paucity of
veins in the wings, and the insertion of the antenne beneath the
clypeus, close to the mouth. He also conjectures that its larva is
gallivorous.

These insects are extremely agile, running about the stumps of
trees with great velocity in the sunshine. Latreille and Klug suppose
that the larvee subsist upon the wood of standing trees. Scopoli found
them upon fir trees, and Latreille upon old hornbeams.

The second division of the Terebrant Hymenoptera comprises a
very extensive tribe of insects, for which the name of ENTOMOPHAGA
may be retained, on account of the habits of the majority of the spe-
cies, the larvee of which are parasitic upon or within the bodies of

® Fabricius and Hartig incorrectly describe the male antennz as 12-jointed ; and
the latter also describes the femal as 11-jointed, regarding the minute in-
sertion as a distinct joint.
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other insects. From the true aculeated Hymenoptera, to which some
of the terminal species are allied, they may be distinguished by the
number of the joints of the antennse, as well as by the structure of
the ovipositor. There is, however, considerable diversity in the habits
of the species ; some (forming a portion of the family Cynipide) resid-
ing, in the larva state, in galls resembling those of the gallivorous Ten-
thredinidee. Other species, however, belonging to the same family,
are parasites. It would also appear, from some recent observations,
that some of the species of Proctotrupide are fossorial.

They are characterised by having the abdomen attached to the
thorax by a small portion only of its transverse diameter; its basal
segment being often elongated into a peduncle. The abdomen, in
the females, is furnished with an elongated plurivalve ovipositor, simi-
lar in its general construction to that of the Siricide.

Latreille separated this division into six tribes,—Evaniales, Ichneu-
monides, Gallicoles, Chalcidites, Oxyures, and Chrysides. These tribes
were retained by St. Fargeau, who proposed another arrangement of
them, including the two preceding families (Encyclopédie Métho-
dique, tom. Xx.), as follows : —

L A borer in the females. No sting.
1. Borer of two horny pieces.
(Fam. 1. Serrifera. (Tenthredinides. )]
Fam. 2. Spirifera. Ovipositor spiral, retractile when at rest. ( Gallicoles
and the genus Oryssus.)
Fam. 8. Terebellifera. Ovipositor partly lodged at rest in an external
sheath.
1 Tribe. Chalcidites.
2 Tribe. Ichneumonides and Evaniales.
[8 Tribe. Urocerates, except Oryssus. ]
9. — Fam. 4. Canalifera. Ovipositor of a single horny piece. (Oxyures
Latr.) ‘
II. A membranous ovipositor of a single piece. A sting.
Fam. 5. Tubulifera. (Chrysides.)

1 can neither adopt the nomenclature nor arrangement of St. Fargeau,
because neither appear to have a foundation in nature ; the precise con-
struction of the ovipositor in these different groups not having been cor-
rectly ascertained, whilst we have already secn that there are no grounds
for the insertion of the Uroceridee amongst the parasitic insects. In
two respects, however, St. Fargeau appears to me to have arrived at
a more natural result than Latreille: 1st, in placing the gall-flies
next after the saw-flies (in which respect he has been followed by
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Dahlbom, who thinks that Oryssus constitutes the connecting link
between them); and 2dly, in showing the relation of Evania and Ichneu-
mon. How far it would be natural to place the Cynipide at the
head of these groups, making the aphidivorous Cynipide the con-
necting link with the aphidivorous Adscitous Ichneumons, which
should be succeeded by the genuine Ichneumons, and these by
Aulacus and Feenus, Evania conducting to the species with the wings
almost destitute of nerves, can only be ascertained by a more precise
and general investigation of the structure of these insects than has
yet been given to them. For the present I have arranged them in
the following manner, provisionally keeping Evania distinct from
Ichneumon : —

I. SpicuLIFERA. ®* — Terminal segments of the abdomen not forming
a retractile tube; ovipositor furnished with two delicate spicule
working in a horny semi-canal, which is defended at rest by two
often partially exserted valves.

Fam. 1. Cynipide. — Chiefly gall-feeding insects, having the
ovipositor subspiral and internal ; antenne straight, 18- to 15.
jointed.

Fam. 2. Evaniide.— Parasitic insects, having the ovipositor
straight, the abdomen attached to the dorsum of the meta-
thorax, and the antenne straight and 13- to 14-jointed.

Fam. 8. Ichneumonide. — Parasitic insects, having the ovipositor
straight, the abdomen attached at the extremity of the meta-
thorax; the antenne straight, and with more than 16 joints
(except in a very few minute species).

Fam. 4. Chalcidide. — Parasitic insects, having the antennee
elbowed, and generally thickened at the tips, 6- to 18-jointed ;
the palpi short; the wings nearly destitute of veins; pupa
naked.

Fam. 5. Proctotrupide. — Parasitic insects, having the antennee
more or less elbowed, 10- to 16-jointed ; the upper wings vein-

® The difficulty which opposes uniformity in the nomenclature of the higher
sections of an order is well instanced in the groups of the Terebrantia. If we em-
ploy terms founded upon the Aabits of the different families, we must introduce the
gall-flies amongst the plant-feeders (Phytiphaga) ; if, on the other hand, we em-
ploy terms founded upon structure, we shall have the Uroceridse separated from the
saw-flies, and united with the Spiculifera, on account of the structure of their
oviposit .
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less, or with but very few veins; palpi generally long and
pendulous ; pupa inclosed in a cocoon.
II. TusuLiFERA. — Terminal segments of the abdomen telescopic
and retractile ; antenne elbowed. Parasites.
Fam. 6. Chrysidide.

The family of the gall-flies, Cyn1erpz* Westw. (Diplolepide Leach),
corresponds with the genus Cynips of Linnzus (6th ed. of the Syst.
Nature, 1748, there characterised, inter alia, by « Larva intra gallam),
or that of Diplolepis of Geoffroy+ (1762). These insects ( fig. 73. 12.

¢ BisrLiogr. Rxrer. 70 THE CyYNIPIDZ.

Schiffer and Bergmann, in Vetensk. Acad. Handl. 1762.

Gerbi. Sul Modo cui produconsi dagl’ Insetti le Galle, in Opusculi Scelti, tom. xviii.

Anthoine. Cynipédologie du Chéne, Nouv. Journ.du Physig, t. i.

Bosc. Suppl. & la Cynipédolog. du Chéne (C. Querc. Toje), Journ. d’Hist. Nat.
tom. ii. p. 154.

Burgsdorff, in Schrift. der Berliner Gesellsch Naturf., fr. b. iv. (On the Galls of the
Oak and their Inhabitants. )

Westwood, in Mag. Nat. Hist., vol. vi. p. 491. — Ditto, vol. viii. p. 171. — Ditto, in
Loudon’s Arboretum Britann., under “ Qak.” — Ditto, in Guérin’s Mag. Zool.
Ins., pl. 179.

Walker, in Entomol. Mag. vol. ii. p. 117. (Figites, new sp.) p. 519. (n. sp. Ana-

¢ charis); vol iii. p. 159. Sections of Cynipites.

Boyer de Fonscolombe. Diplolepaires qui se trouv. aux Environs d’Aix, in Ann. des
Sc. Nat. tom. xxvi. 1832.

MM. D’A. et JI. Virey. Hist. Nat. des Galles des Végétaux, c. (Journ. de Phar-
macie et dgg Sc. access. No. 4. Avril, 1820.)

Acharius, in Gotheborgska Vetensk. 1778. (Cynips inanita.)

Dalman, in Anal. Entomol. (Anacharis.)

Bouché. Naturgeschichte der Insekten.

Hammerschmidt. Observationes Physiologicee-pathologice de Plantarum Gallarum
Ortu.

Curtis. Brit. Ent. sub Gen. Cynips. Ibalia.

Brandt and Ratzeburg. Medizin. Zoologie. 4to.

4 Geoffroy introduced great confusion into the nomenclature of this family and
that of the Chalcididee, by employing for the latter the name given by Linneus to
the gall-flies, Cynips, and by terming these Diplolepis. The confusion was further
augmented by Fabricius and the French authors. (See my article detailing the
history of these groups in the 1Sth Number of the Zoological Journal.)
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C. gallee tinctoriee) are distinguished by the gallivorous habits of the
majority of the species; and by having the antenne straight, and
18- to 15-jointed ; the wings with but few nervures; the palpi short ;
and by the construction of the ovipositor.

The head is of small size, and transverse; the thorax thick, and
of an oval form ; and the abdomen much compressed, ordinarily with
a very short peduncle. The antenne are inserted in the middle of the
face : they are generally of moderate length and slender (those of
the females being shorter and thicker), varying in the number of
joints (18 to 15) in the sexes, the males having one or two joints more
than the females ( fig. 78. 16. &, 17. 2, antenna of Ibalia). The basal
joint is thickened, the second very short, and the third the largest,
and in the males often incised or curved ; the labrum is very minute;
the mandibles (ffg. 73. 13. C. quercus folii #) are short but robust,
with several teeth at the extremity, somewhat differing in the oppo-
site jaws ; the maxillee ( fig. 73. 14.) are elongate, horny at the base,
and furnished at the extremity with a broad membranous ciliated
lobe ; the maxillary palpi are 5-jointed, the basal joint being very
minute, and the terminal one somewhat securiform. The mentum is
elongate, narrow, and horny ; the labrum large, fleshy, and entire;
and the labial palpi 2- or 3-jointed, the terminal joint being somewhat
oval, and pointed towards the tip (fig. 78.15.). The mesothorax is
large ; the scutellum being very prominent, and often marked with
several impressions: the wings have but few veins, the anterior
having two basal cells (the interior being but slightly developed), one
marginal cell, and two or three submarginal ones ; the second of the
latter, when there are three, being very minute : the under wings
have only one strong vein. The abdomen is oval and very much
compressed, the basal joint being the largest, the others (generally
five in number) very short and scaling one into the other; the
peduncle is ordinarily very short (fig.78.18.); the ovipositor has
been described as spirally convoluted, but its true composition has
been overlooked by all previous writers. Reaumur, Latreille, and
Burmeister have especially attempted the description of this organ;
but in consequence of not tracing the analogies which the various
parts present with those of Sirex, Ichneumon, &c, they have not
succeeded in obtaining a correct view of its construction. On late-

® Figs, 73. 13—21, 23 and 24. are from Cynips Quercus folii.
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rally inspecting the abdomen of the female of C. quercus folii (Jig.
73. 18.), the dorsal segments will be perceived to be deflexed and
extended to the ventral edge of the abdomen; the venter being
terminated by a pointed piece (fig.18.d, fig. 20. d) having a canal
running along its middle, which is also produced considerably be-
yond its front margin in the shape of a spine: this is the terminal
ventral segment of the abdomen, and the canal above mentioned is
intended for the reception of the capillary terebra (c) and the two
valve-like sheaths (b, b). On removing the side of the abdomen
(fig. 73. 19.), these two sheaths are found to originate in two broad
curved plates (b), which are in fact the basal portion of the sheaths,
the terebra itself (c) being a long and exceedingly delicate but com-
posite seta. Burmeister is the only author who has attempted to
discover the parts of which this is composed, and he describes and
figures it (Manual Tvransl., p. 199. pl. 28. fig. 15. 18.) as consisting
(in addition to the two outer valves, his fig. a, @) of two external sete
(b, 5), and one central very delicate bristle (his fig. ¢). It appears to
me, however, upon a dissection of many specimens of C. quercus folii,
that the terebra is composed, like that of Sirex, Ichneumon, Vespa,
&c., of a more robust seta ( fig. 73. c), channelled on its under side
for the reception of two equal and very slender bristles (e, ¢), which
are slightly dilated at the base, and pushed forward along the channel
or gutter of the central piece, by strong muscles.

With this instrument the female insect punctures* the surface of
leaves, buds, stalks, and young stems and roots of various plants and
trees, increasing the aperture by the continued action of the terebra,
which is stated to be denticulated at the extremity, and through
which an egg is propelled into the wound of the plant, together with
a small quantity of an irritating fluid, the action of which upon the
plant, in some way or other, causes the production of tumours or galls
of various sizes, shapes, and colours, the interior of which being of a
solid substance becomes the food of the young grub when hatched.
Various theories have been proposed as to the real formation of these
galls, with a view to trace the means which nature employs to produce
such very different kinds of galls upon the same tree from the wounds
made by insects of the same genus. Hitherto, however, for want of
direct observations, conjectures alone (some plausible enough) have

® See Bonnet, Observ. divers sur les Insectes, tom. ii. p. 257. ohs. 88.
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-been given. (See Insect Architecture, p. 873. et seq., wherein is con-
tained a good summary of Reaumur’s Mémoir with additions; Dr.
Johnston’s Flora of Berwick-upon- Tweed, vol. ii. p. 108.; Arboretum
Britannicum, p. 1824.)

It is to Reaumur that we are indebted for a description of a great
number of galls, these excrescences having formed the subject of one of
his Mémoires (tom. iii.). (See also Rosel, Jns. Belust. tab. 85, 36. 52,
58. and 69.; Frisch, Beschr. Ins. vol. i. pt. 2. t. 3.; Swammerdam,
Hist. Ins. pl. 45.; Vallot, Bull. Sc. Nat. Sept. 1830.)

Dr. Hammerschmidt of Vienna has made these galls the subject of
much research, and has prepared drawings of more than 250 different
species of galls, and the insects which cause them. (Ann. Soc. Ent.
de France, vol. ii. p. 56. App.) Many of these galls are spherical ;
some imitating different fruits : others are hairy or tomentose, the
surface emitting numerous fibrous threads ; such is the gall commonly
found on the wild rose, termed the bedeguar: others resemble buds,
flowers, &c.; whilst a few species, found upon the surface of leaves,
are flat, and have the appearance of minute mushrooms. They also
differ as to the number of inhabitants found in each: thus, whilst in
many species a single gall supports only a single gall insect, there
are some galls (polythalamous) which serve for the residence of great
numbers of individuals. An instance of this kind has been com-
municated to me by the Rev. W. Bree, in a gall of large size found
at the root of an oak just at the surface, from which I obtained nearly
1100 specimens of C. Q. radicis. This gall was 5 inches long, and
1% inch broad. (This species was unknown to Reaumur, having been
first described by Bosc, Journ. de Physique, 1794.) Such is generally
the case with all the larger kind of galls, each inhabitant retaining
a cell of its own. Some, however, of the size of an apple, found upon
some exotic species of oaks, support only a single inhabitant.

The eggs deposited at the period of the commencement of
the growth of the gall increase in size like those of the saw-flies.
(Reaumur, Mém. tom. iii. p.479.). The larvee hatched from them are
small fleshy grubs (fig. 73. 23.) without feet, but furnished with
fleshy tubercles which the insects employ in their stead. These larvae
immediately attack the interior of the gall, without preventing its con-
tinued growth ; remaining five or six months in this state. Others,
however, assume the perfect state within the gall at the end of the
autumn, but do not emerge from it till the following spring. (See
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Mag. Nat. Hist. No. 15.). Some species, moreover, undergo their
transformations within the gall, but others quit it when full grown,
and enter the earth, there to become pupe (fig. 73. 24.).

Ratzeburg has traced the developement of Cynips Rosa, especially
with reference to his theory, that the first segment of the larva (after
the head) corresponds with the head of the pupa, the eyes and ocelli
of which are visible through the transparent skin of the back of the
first segment immediately before the insect assumes the pupa state.
(Nova Acta Natur. Curios. vol. xvi. pl. 9. f. 22—32.)

The small round holes often to be observed upon the surface of
galls announce that the insect has made its escape. Sometimes, how-
ever, these galls are found to contain a number of Chalcidide,
especially of the long-tailed kinds (Callimome), the larvae of which
have destroyed the larvee of the true inhabitants.

Probably no insect has been of greater benefit to mankind than the
Cynips Galle tinctoriee Oliv. (Enc. Méth. vol. vi. p.281.; C. scriptorum
Kirby, Introd. vol.i. p.319.), the galls of which are the common gall-nuts
of commerce, growing upon the Quercus infectoria in the Levant,
and which are employed in the manufacture of ink. The galls are
of the size of a boy's marble, very hard and round, with various
tubercles upon the surface; they contain but a single inhabitant,
which may often be found in the interior on breaking the galls. This
species resembles some of our English species which reside in
globular oak-galls in its habit of undergoing its transformations
within the gall, leaving a great portion of the gall unconsumed.
Those galls which are gathered before the insect has escaped (and
which consequently contain most astringent matter) are known in
trade under the name of black or blue galls and green galls; but those
from which the insect has escaped are called white galls. (Olivier,
Voy. dans UEmp. Ottoman, and Travels in Egypt, vol. ii. p. 61.;
Hardwicke in Asiat. Rep. vol. vi. p.376.; M<Culloch, Comm. Dict.,
art. Gall; Stephenson and Churchill, Med. Botany, vol. iv. pl. 152.;
Atheneum, April 15, 1837 ; Arboretum Britann. p. 1931.; Deyeux,
Mém. sur la Noix de Galle in Annales de Chimie, April, 1798.)

Another species of these insects produces a gall the real nature of
which has given rise to great controversy among the commentators
upon the Bible and Oriental literature. These galls are as large as
moderate sized apples, which they much resemble, and are found upon
a low species of oak (Q. infectoria), which grows upon the borders of

VOL. IT. K
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the Dead Sea, whence they have been named Mala sodomitica, Poma
insana, mad apples, &c. The existence of these

% Dead Sea fruits that tempt the eye,
But turn to ashes on the lips"— ( Moore)

has been denied by some authors, who fancied them to be the in-
ventions of Eastern fable. Tacitus, Strabo, and Josephus all mention
them ; and their nature has been described by Walter Elliot, Esq.
(Trans. Ent. Soc. vol.ii. p. 14.), where I have collected the various
opinions which have been entertained respecting their production, and
which is now ascertained to be owing to a species of Cynips. Olivier,
followed by Mr. Lambert (Linn. Trans. vol. xvii. p. 445.), con-
sidered these galls and the Cynips which produces them as identical
with the gall-nuts of commerce ; but such is certainly not the case.
I have, therefore, proposed the name of Cynips insana for the in-
habitant of these Poma sodomitica. (See further, Arboretum Brit.
p- 1981.) Olivier has described another species of gall found upon
the Quercus pyrenaica which is as large as the Mala insana, which it
considerably resembles, and which is produced by Cynips umbraculus
Oliv., Cynips Q. Tojee Fab. (Journ. d Hist. Nat. vol. ii. pl. 32. and
Arb. Brit. p. 1848.)

Another species of gall has occasioned much controversy, having
been regarded by many writers as a parasitical species of plant
(Gard. Mag. xi. 691.). They are small, reddish, circular, flattened
insular scales, found on the under side of the oak-leaves, attached by a
very short peduncle, smooth on the side of the leaf, but pilose ex-
ternally. The Rev. W. T. Bree has termed them oak spangles
(Gard. Mag. xii. 496.). Nees von Esenbeck (Hym. Monogr. ii. 266.)
and Reaumur were unable to form any notion as to the production of
these galls. The former author notices that they are parasitically
attacked by an Eurytoma, and the latter calls them ‘“galles en cham-
pignon,” and states that he had often found beneath the gall, specimens
of & minute larva. I have repeatedly found these larvee (which
appear to me to be dipterous) in the month of September; I
have figured them in the Arboretum Britannicum, p. 1827. fig. 1652.
Olivier (Encyclop. Méthod.), however, and more recently Mr. F. Smith,
in a memoir, read before the Entomological Society, have ascer-
tained that these galls are produced by Cynips longipennis Fab.
(Dipl. lenticulatus Oliv.) ; but as the developement of the insect does
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not take place until the month of March, long after the leaves have
fallen, the real economy of this species had been overlooked.

Cynips aptera resides in galls at the roots of the oak, beech, &c. and
is infested by a beautiful species of Callimome (C. subterraneus Curtis.
B.E. 552. See Bird in Ent. Mag. vol. ii. p.43.) My specimens of the
galls of this species are pear-shaped, and slightly imbricated, being
attached close together by their narrow end to the slender twigs of the
root of the tree. They are monothalamous, and about one third of an
inch in diameter.

These different galls are found upon various species of oaks, and it
is to be observed that no tree affords so many distinct species of galls
as the various species of the genus Quercus ; the leaves, in addition to
the small flat spangle galls produce globular galls of various sizes,
caused by several different species ; the young shoots produce a large
gall, well known to schoolboys as the oak apple, and produced by
Cynips terminalis; the parts of fructification are sometimes attacked
by a species, the galls of which hang on the catkins like a bunch of
currants; the root produces a large woody gall, inhabited by Cynips
-aptera ; other galls are prickly, some are branched, and some resemble
little artichokes. Someleaves are loaded with little rough galls, &c.

C. quercus folii L., C. q. baccarum L., C. g. inferus L., C. q. pe-
tioli L., C. g. ramuli L., C. q. corticis L., C. q. gemme L., C. q. pe-
dunculi L., C. g. calicis, and C. q. terminalis Fab., are all inhabitants
of the oak, their names implying the different parts they affect. But
see Spinola (Ins. Ligur. vol. ii. p. 157.) as to the impropriety of some
of these names.

Of the exotic species of galls, little has been hitherto observed. M.
Bosc, indeed, described sixteen species of galls, during his residence
in Carolina, eight of which were found upon oaks ; but he was unable
to rear any of the inhabitants: one of these galls, found on the red
oak, is spherical, muricated, and very downy ; but the moment it is
- touched its hairs sink down and no more assume their former po-
sition. Another gall, of the size of a pes, found on another species of
oak has the outer surface very thin, and encloses in the interior a small
ball of the size of a grain of millet which rolls about, and within which
the larva is lodged. M. Bosc opened hundreds of these galls without
being able to learn the true nature of this production.

Dr. Dickson, F.L.S., has communicated to me some pods of the me-
dicinal poppy, very much injured by the attacks of a species of this

€ 2
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family, the thin layers between the seed vessels being converted into
a solid mass and the pods distorted. Bouché has described this
species under the name of C. rhocados Klug (Naturg. Ins. 164.).

Another species, C. frumenti, is destructive to wheat, as described

by Dumont Coursier (Mém. Boulogne sur Mer, and in Wied. Archiv.
Sfiir Zool. vol. ii. st. 1.); and I have described and figured a species
which infests the turnips (Eucoila rape W., in Mag. Nat. Hist.
vol. viii.) ; but Mr. Walker states that the species of the latter genus
are parasites.

The relations of these insects with the following families have been
already noticed. It had always appeared to me contrary to nature
that a tribe of vegetable-feeding insects should be arranged in the
midst of parasites; nor was it until I had an opportunity of ascer-
taining the parasitic habits of some of the species of the family that
I was enabled to form a just notion as to the true value of the para-
sitic or herbivorous character of these insects. In June, 1833, I de-
tected a minute species (Allotria Victrix) in the act of ovipositing in
the body of a Rose aphis (fig. 73. 25.) ; and I subsequently succeeded
in hatching specimens of the perfect insect from infested aphides.
I have described the proceedings of this parasite in the Mag. Nat. Hist.
vol. vi. p.491. It is specifically distinct from the Cynips erythro-
cephala of Jurine, which species Haliday says also infests the Rose
aphis ; whilst C. fulviceps Curtis, and another, destroy the aphides of .
willows, cow-parsnip, &c. (Ent. Mag. vol. ii. p. 102.).*

Mr. Newman subsequently described a species of Figites, the larva
of which is parasitic upon the larva of Syrphus ribesii (Figites syrphi,
Entomol. Mag. vol. ii. p. 515.). Costa has also described a parasitic
Figites in his Memoir upon the insects which injure the olive (Bull.
Sec. Nat. Sept. 1830).

Bouché has described a species of Figites parasitic upon the pupa
of a species of Muscide belonging to the genus Anthomyia (Naturg.
der Ins. p. 165.). .

The genus Anacharis of Dalman is distinguished by the great
length of the abdominal peduncle, which gives these insects an ap-
pearance quite unlike that of the rest of the family. I have described
several new British species belonging to this genus (Mag. Nat. Hist.
vol. vi.). Such is also the case with Leiopteron, figured by Perty

® The Cinips de I Ichnewumon des Pucerons of Geoffray, vol. ii. p. 305., referred to
by Haliday (Ent. Mag. vol. ii. p.;99.) as Cynips aphidum, is one of Chalcidid=.
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amongst the Fossores, which I have refigured with details from a speci-
men in the Berlin Museum, proving it to belong to this family
(Guérin, Mag. Zool. pl. 179.).

The curious and exceedingly rare British genus Ibalia is distin-
guished by the long and very compressed sabre-shaped abdomen
which is terminated in the females by a recurved slender terebra
(fig. 78. 23.); the hind legs, and especially the basal joint of the
tarsi, are disproportionately long and broad ; the 5th dorsal segment
of the abdomen is furnished on each side with a spiracle. One
species only was known of this genus until I described a second from
the Berlin collection, and I am acquainted with another species from
Georgia.

The family Evannip£ ®* (Evaniadee Leach) is of small extent, but
comprises insects of very peculiar structure, and which it will pro-
bably be necessary to separate into other groups. They may, how-
ever, be distinguished by the following characters:—The antenne are
filiform or setaceous, not elbowed, and 13 or 14-jointed ; the mandibles
are toothed on the inside ; the maxillary palpi are 6-jointed, and the
labial 4-jointed ; the wings are veined, the anterior having several
irregular cells, arranged somewhat like those of Oryssus and the Ich-
neumones adsciti, but the posterior are destitute of cells; the
abdomen is attached to the dorsum of the metathorax by a peduncle,
which sometimes arises close to the scutellum; the ovipositor is
straight, and sometimes exserted ; the hinder legs are the longest, with
the tibize often incrassated. The species are parasitical.

® Bisniook. Rerer. 10 THE EvaNines.

C. G. Nees ab Esenbeck. Hy pt. Ich affin. vol. ii. (Monogr. Evanial.
Europ.)

G. Dahlbom. Excercitat. Hymenopt., Part 6. (Lond. Goth. 12mo. 1833. Monogr.
Evan. Suec.) :

Latreille, in Bull. Soc. Philomat. t. ii. (Pelecinus.)
Serville, in Ann. Soc. Ent. France, tom. ii. 1833. (Aulacus patrati.)
Iliger, in Rossi Fauna Etrusca. 2d edit.
Westwood, in Griff. Animal Kingd. Insects. pl. 66. (Megalyra.)
Fabricius, Curtis, Jurine, Perty (Delect. An., art. Braz.).

K 3
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Fig. T4

Jurine, on account of the peculiar insertion of the abdomen, formed
these insects into one of his three primary sections of the order.

The genus Evania Fab. ( fig. 74.1. Evania appendigaster, 2—6.
details of ditto) is distinguished by the very short and much com-
pressed abdomen, attached by its peduncle close to the scutellum.
This peculiarity, although it appears, at first sight, anomalous, is de-
pendent upon the excessive developement and thickness of the
metathorax, of which the prascutum is reduced to a very slender
dorsal piece, having the posterior wings attached at its sides, the
metascutellum and metapostscutellum being confluent, although the
limits of the metascutellum are indicated (of a triangular form
and small size, terminating at the place of insertion of the abdomen)
by an impression, the metapostscutellum being exceedingly developed
(ffg- T4. 4. Dorsal, and 5. Lateral, view of the thorax); the me-
tasternum is also very remarkable, terminating in a strong furcate
process of which the points are recurved and fitting into the posterior
coxa (fig.74.6.). The maxillary palpi are long and slender ( fig. 74.
2. mnxilla)‘; but those of the labium larger, dilated, and irregular in
their form ( fig. 74. 3. labium); the trophi vary, however, considerably
in the different species; the antenne (which were described by
Jurine as 18 or 14-jointed, according to the sex) are 18-jointed in
both sexes, those of the females having the basal joint very much
elongated. The veins of the wings vary in the different species, or
rather those of the extremity of the wings are obsolete in the smaller
species (Brachygaster Leach, fig. 74.7.). The ovipositor is not ex-
serted.

I have already recorded (vol. i. p. 422, 423.) all that has hitherto
been observed relative to the habits of these singular insects. As
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Evania appendigaster * and its immediate allies are parasites upon the
true Blattse, Mr. Stephens does not regard them as indigenous in-
habitants. Mr. Kirby mentions a species existing in a piece of amber
in his possession (Inérod. to Ent. vol. iv. p. 558.).

The American genera Pelecinus Latr., and Monomachus Kilug,
MSS., are remarkable for the great length of the abdomen in the ¢,
which is very slender, and at least six or seven times as long as the
head and thorax ; the ovipositor is concealed ; the males have the ab-
domen much shorter and clavate. Amongst the genera with the
ovipositor exserted, may be especially noticed my Australian genus
Megalyra, having this organ nearly five times as long as the entire
body ; and the indigenous genus Feenus Fab. (fig. 74. 8. Feenus ja-
culator, 9—16. details of ditto), which has the abdomen long and
compressed, and gradually thickesed to the extremity ; it is inserted
on the back of the metathorax (fig. 74. 15. dorsal, and 16. lateral
view of the thorax); and when the insect is on the wing, it is elevated
in the air at an angle with the rest of the body, giving, with the
thickened posterior tibiee, 2 most singular appearance to the insect.
In respect to the structure of the thorax, this genus is even more re-
markable than Evania, for here the mesothoracic scutellum is produced
into a triangular piece, with two oblique impressions (forming the
paraptera ?), and extending to the place of insertion of the abdomen
(fig. 4. 15.16.), s0 that the prescutum and scutum of the meta-
thorax are both apparently (dorsally) obsolete.. The clypeus is tri-
emarginate in front, the upper lip, which is membranous and internal,
having its extremity alone exposed (fig. 74. 9.). The lip itself is very
minute, and tongue-like, but the membranous parts to which it is at-
tached are large ( fig. 74. 10.). The mandibles in F. jaculator and F. aus-
tralis W. are alike, with a very strong internal tooth (fg.74.11.12.).
Curtis describes them as unlike each other in F.assectator. The maxille
are short, and terminated by a membranous lobe (fig. 74.13.), and
the labium or tongue is narrow, membranous, and elongate ( fig. 74.14.)
The economy of F. jaculator Linn. was observed by Bergman, who com-
municated it to Linnaus. ¢ Habitat in Apis truncorum, florisomnis
Sphegisque figuli larvis; antennis perquirit ubi larva latet, avolat,
redit et imponit ei ovum” (Fn. Suec. 1626); and hence Lehman

® Illiger cleared up the synonymy of these species in his edition of Rossi Fauna
Etrusca. His names must, therefore, have the preference over those proposed by
Curtis.
K 4
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considered that the antenne were necessarily employed as tactors,
although they are so much shorter than the ovipositor. I have found
this insect flying about walls in which Osmia bicornis breeds; but
whether it is in the nest whilst in the progress of construction, or
upon or in the body of the larva when hatched, that the egg is de-
posited, has not been decidedly observed. Latreille states that in the
night, or during bad weather, they fix themselves by their jaws to
the stalk of different plants, and are then almost in a perpendicular
position.

The genus Paxylloma Brebisson (Plancus Curtis, Hybrizon Fallen,
JSig. 74. 17. P. buccata, natural size, and 18 ditto magnified), placed
by Latreille and Haliday (Ent. Mag. vol.i. p. 348. and vol. iii. p. 22.)
in this family, as well as Stephanus, appear rather to belong to the
Ichneumones adsciti, or at least to constitute the links between them
and the present family. The latter genus is placed by Latreille
amongst the Ichneumones genuini; but the veins of the wings are
arranged as in some of the Adsciti, especially Cheenon. Curt.

I have illustrated the details of the various genera of which this
anomalous family is composed, in a memoir presented to the Ento-
mological Society, with descriptions of many species, not yet published.

The family IcnNEuMONIDZ * Leach, corresponding with the greater
part of the Linnean genus Ichneumon, may, perhaps, be regarded as

#* Bisrioar. Rerer. 10 THE IcHNEUMONID.Z.
(Ichneumones genuini.)

Gravenhorst. Nosographia Inchneumonum, 8vo. 1814. —Ditto, Monogr. Ichneum.
pedestr. 8vo. Leipz. 1815.— Ditto (with C. G. Nees ab Esenbeck), Con+
spectus Gen. et Famil. Ichneum. in Nov. Act. Natur. Curios. t. ix. 1818, —
Ditto, Monogr. Ichneum. Pedemont in Mem. Acad. Turin, 1820, t. xxiv.
Ditto, Additamenta ad Descript. Fabric. Ichn. Mus. Hubneri, in Germar’s
Mag. der Ent. vol. iv. 1821. — Helwigia N. G. Ichneum. in Nov. Act.
Acad. Nat. Curios. t. ii. 1823, — Ichneumonologia Europ=a, 3 vols. 8vo.
Vratislav, 1829. — Ditto, Ichn. Genuin. Sp. Cornute et Calcarate in Beytr,
zur Ent. Schles. 1829. — Ditto, Moneta quaedam. de Sp. Nigris Ichn. 4to.
Breslaw, 1829.

Thunberg. Ichneumonidea, Pars i. et ii. Mem. Acad. St. Petersburg, t, viii. and
ix. 1824.
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one of the most extensive groups of insects *, distinguished ( ffg. 75. 1.
Pimpla instigator: 2-13 details of this species) by having the abdomen
attached to the thorax at its hinder extremity, and between the base
of the posterior coxee ; the wings are veined, the anterior pair always
exhibiting perfect cells upon their disc. The ovipositor of the

Dalman. Pimpla Atrator in Kongl. Vet. Acad. Handl. 1825. — Ditto, Mem. on
some Sp. of Ichn. 8vo. Stockh. 1826.

Trentepohl. Revis. Critica Gen. Ichn. Spec. que Kiliz in Fabricii Mus, adhuc
superstites sunt. 4to., Kiel, 1825 ; and in Isis, vol. xxii. 1826.— Ditto, Rev.
Critica Gen. Cryptus Fab. Isis, 1829. — Ditto, Zehn arten G. Ichneum. in
Lund’s Samml. Isis, 1829.

Guérin. Pimpla Atrata Mag. Zool. Ins. No. 28.

Latreille, on Ichn. Pendulator in Bull. Soc. Philomat. t. ii. 1799.

Boudier. Observ. sur divers Parasites in Ann. Soc. Ent. de France, tom. iii.

Boerner. Ichn. Agricolator and murarius in Neue Nachr. der Schles. Patr.
Gesell, 1781.

Marsham, on Ichn, Manifestator Trans. Soe. Linn. vol. iii.

Guérin.  Voy. Coquille — Iconogr.' R. An.

Haliday, in Linn. Trans. vol. xvii. — Ditto, in Annals Nat. Hist. vol. ii. Oct.
1828,

Stephens, Curtis, Spinola, Panzer, Fabricius, Jurine, Say.
(Ichneumones adsciti. )

Nees ab Esenbeck. Ichn. Adsciti in Genera et Famil. Divisi, &c. Gesellsch. Nat.
Freunde zu Berlin Magasin, 1811, 1816 (and in Germar. Ent. Mag.
vol. i.). — Ditto, Lapton femoralis in Gesell. Nat. Fr. Berl. Mag. 1815. —
Ditto (with Gravenhorst) in Nov. Act. Nat. Curios, t. ix. 1818, — Ditto, Hy-
menopt. Ichneum. Affinium Monogr. vol. ii. 8vo. Stuttg. et Tubing. 1834.

Hakliday. Classification of the Parasitic Hymenopt. of Britain, which correspond
with the Ichneumones minuti of Linneeus in Entomol. Mag. vol. i. et seq.

Wesmael. Monographie des Braconides de Belgique, 4to. Parts 1, 2, 3. 1835-8
(in Mém. Acad. Royale de Bruxelles, tom. xi. and separately).

Goeze, in Der Naturforscher, 12 Stuck. (2 Aphidii).

Olivier, in Mém. sur quelq. Ins. qui attag. les Cereales, 1813. (2 Sp. of Ich.
adsciti).

Boudier, in Anun. Soc. Ent. de France, tom. iii.

Dahlbom. Mon. Chelonus in Kongl. Vetensk. Acad. Handl. 1833,

Schiodte, in Kroyer's Naturhistorisk Tidsskrift, 1838. Heft. vi. (N. g. Copisura
rimator).

Curtis, Spinola, Jurine, Panzer, Fabricius, Say.

® Gravenhorst describes nearly 1650 species of European Ichneumones genuini,
and Stephens and others have added greatly to their number,
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females is straight, and often exserted; the antennz are nearly
always filiform or setaceous, not elbowed, and composed (except in
a few of the minute Adsciti) of more than sixteen (sometimes reaching
to sixty) joints, and the pupa is enclosed in a cocoon ; the body is

Fig. 75.

long and narrow; the head is small and free ( fig. 75. 2. front, and
75. 8. hind part of head); the eyes more or less prominent and
lateral. The antenne very seldom exceed the body in length ; they
are slender and filiform, except in a very few species, which have
them more or less compressed, dilated in the middle or clavate ; they .
are never elbowed, the basal joint being short, although thicker than
the rest. In some species the males, and in others the females, are
distinguished by having a broad annulus of white beyond the middle
of the antenne.* The parts of the mouth are small; the labrum
(fig. 75. 4.) is very rarely entirely exserted, being ordinarily covered
by the front margin of the clypeus; the mandibles (fig. 75. 5.) are
generally slender and curved, narrowed to the tip, where they are
bidentate ; the maxille are terminated by two membranous lohes
(fg9.75. 6.); the maxillary palpi are long and pendulous, and gene-
rally 5- or 6-jointed ; the labium (fig. 75. 7.) is composed of a cor-
neous elongated mentum of variable form, terminated by a generally
quadrate membranous ligula, which is entire, or at least but slightly
emarginate in some species; the labial palpi are 8- or 4-jointed.
The thorax forms an oval mass; the collar is very short and annular ;
the mesothoracic scutelluin is generally prominent, and often coloured
different from the rest of the thorax ; the wings are of moderate size ;

®* G. H. K. Thwaites, Esq. has informed me that he has reared two females of
Cryptus bellosus (Curtis, 668.), one of which had the antenna annulated and the
other entirely black. '

-
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the stigma is large, and the costal margin is thickened, or rather the
costal and subcostal nerves are confluent, so as not to exhibit a sub-
costal cell. The legs are long, and formed for running; the tro-
chanters are biarticulate; the tarsi long and slender, the terminal
joint being furnished between the ungues with a small obtuse un-
guiculus. In Ophion the ungues are pectinated. The abdomen is
generally long and cylindrical, or elongate ovate, and narrowed at the
base into a short peduncle; on each side of which is a small tubercle,
in which a minute spiracle exists. The ovipositor of the females is
sometimes retracted, in which case the abdomen terminates in a
point. In the other species this instrument is exserted, and occa-
sionally of great length, in which case the abdomen is more obtuse at
its extremity. In the former species it is often difficult to distinguish
the sexes when dried, except from some other charaeter, as the
annulus of the antenne, slenderness of the body, &c.; but in the
latter, the males (De Geer, vol.ii. tab.29. fig. 25. m.) as well as
females (Ibid. fig. 23. m.) are furnished at the extremity of the
terminal segment of the abdomen with the two inarticulated styles
of which I have noticed the existence in the former families. Of the
true construction of the ovipositor of the females I have hitherto met
with no correct description. Réaumur (Mémoires, tom. vi. pl. 29.), De
Geer (Mémoires, tom. ii. tab. 29.), Curtis (Brit. Ent. pl. 214.),
Latreille (Gen. Crust, tom. iv. p. 2.), Gravenhorst (Ichneumolog.
vol. i. p. 89.), and Burmeister (Manual Transl. p. 198.) have givén
figures and descriptions of this instrument and its details; but have
failed in tracing its real structure. My figures 75. 8-13. will exhibit
its structure as typically represented in one of the long-tailed species
(Pimpla instigator), and which will be found to agree with that of
Urocerus and Cynips. Fig. 75. 8. represents a lateral view of the
abdomen of the female of the last-named insect, exhibiting the eight
dorsal arcs (numbered 1 to 8), the seven basal ones being spiraculi-
ferous, the eighth furnished at the tip with the two minute styles
(a)- On the under side of the abdomen there only exist seven
ventral arcs (numbered 1 to 7), from the last of which arises on each
side a corneous elongated plate (5), which is the basal portion of the
outer sheaths® (5, 5) of the ovipositor; the apical part of these

® Mr. Curtis, overlooking this basal portion, describes the sheath as arising from
the superior angle, and as shorter than the ovipositor. Neither of which is correct,
the basal portion of the sheaths and the eighth dorsal aro of the abdomen being
inaccurately represented in his figure as confluent.
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sheaths varies greatly in length in the different species; but the
articulation always takes place near the extremity of the body : when
at rest, these two demi sheaths (which are externally convex and
pilose, but internally concave and polished) are brought into con-
tact, and enclose between them the terebra or borer itself, which
is a compound instrument formed (like the borer of Urocerus) of
three parts, the superior (c) being nearly cylindrical, and channelled
beneath for the reception of the two*® slender, rigid, filamentous
spicule (¢, ¢), with membranous edges transversely striated at the ex-
tremity (ffg. 75. 12.); the union of these three pieces forms a central
passage (as in fig. 13. being a section of the borer itself, with the two
spicule in situ) for the protrusion of the egg. Fig. 75. 9. represents
the under side of the abdomen, with the different parts similarly
lettered. Fig. 75. 10. exhibits a more highly magnified view of the
base of the ovipositor, showing that (c) the superior channel of the
terebra originates from the base of the basal part (b) of the outer
sheath ; and fig. 75. 11. represents the same parts beneath, c being the
deflexed sides of the superior canal of the terebra, and ¢, ¢, the base
of the two spicule.

* De Geer, Latreille, and Burmeister incorrectly describe the central terebra
as composed of only two, instead of three, parts; the latter further endeavouring
to refer this incorrectly regarded structure to that of Sirex (loc. cit. npm)
Gravenhorst even regards the central terebra as not being a posite instr
Réaumur has given numerous figures of the female of a species of Pimpla engaged
in oviposition (in which the terebra is not represented as disengaged from its
sheaths), and of the details of the ovipositor, but in a very rude manuer. His
fig. 10. pl. 29. tom. vi. represents the two rows of serrations at the extremity of
the terebra “entre lesquelles une membrane blanche est sensible,” besides which
there is an elongated slender « corps blanc, que j’ai fait sortir du bout de la tarriére
par la pression.” This latter must, I should presume, be membrane rather than a
distinct organ.
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My figure 76. 1. will show the mode in which the abdomen of those
species with short ovipositors is bent beneath the body, in the act of
oviposition. This figure represents-an Ichneumon (sp.?) depositing
its egg in the body of a young Syrphus larva, which is engaged in
sucking an Aphis.* In those species which have a long ovipositor,
it is ordinarily porrected in a straight line during rest; but in those
with a short ovipositor, it is generally carried in a more or less
oblique direction, pointing upwards; but when the insect is dis-
turbed, or in the act of oviposition, it is disengaged from the sheaths,
and is directed upwards and downwards (Gravenhorst doubts its
lateral motion) at every angle from the line of the body.

The species are of small, or but moderate size; their colours are
generally black, varied with red, yellow, or white ; and ‘the antenne
are often marked with a broad annulus of pale colour.

The name of Ichneumon has been given to these insects (which
are parasitic upon other insects), from the similarity of their habits to
that which has been fabulously attributed to the quadruped of that
name, namely, that of depositing its progeny in the body of the
crocodile, the entrails of which are by degrees devoured by the para-
site. Other old authors have named these insects Musce tripiles, from
the sete of which the ovipositor is composed ; whilst others called
them Musce vibrantes, from the constant vibration of their antenne,
whereby they are enabled in some manner to acquire a knowledge of

* May 29. 1830, I observed a Pimpla with the ovipositor about as long as the
body in the act of oviposition in a dry paling, which had been much perforated, and out
of which I had just dug a black Pemphredon. The part in which the ovipositor
was introduced appeared to be quite solid. (Réaumur represents his specimens
as inserting their ovipositors in a circular patch of dried clay, used to stop up the
entrance to the nest of the intended victim.) There are several very minute blackish
spots, as they seemed to be, close to the place where the ovipositor was inserted,
and which were probably other places of insertion of the ovipositor. When first
observed, the insect had introduced about half the terebra into the post, the part
remaining uninserted being at a right angle with the body, the sheaths being
curved, their tips being brought to the place of insertion, thus evidently strengthen-
ing the terebra in its operations ; the abdomen was at this time alternately turned
from left to right, and vice versa, whereby a brad-awl kind of motion was given to
the terebra, enabling it to penetrate the wood to a greater depth. It then alter-
nately partially withdrew, and replunged the terebra into the hole thus made, as
though in the act of passing an egg or eggs, standing all this while on the tips of
the tarsi. On cutting, however, into the post, I was not able to discover any
Tlignivorous larva, finding only a channel of fine white pulverised wood, which had
been made by a previous occupier of the tube.
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their food, and of the objects fitted for the reception of their eggs.
Some species (Ophion) are, however, less agile, not vibrating their
antenn. . :

These insects are of vast importance in the economy of nature, by
preventing the too great increase of different species of insects,
especially of the caterpillars of butterflies and moths, of which they
destroy a great number, it having been observed that a super-
abundance of any species’ of insect is attended with an increased
production of its parasitic enemies.*

The females exhibit a wonderful instinct{, in discovering the
proper receptacles for their eggs, consisting of the eggs, larva, or
pupee of other insects, as well as spiders. Those species which have
the ovipositor short, attack exposed naked larvee and pupa; whilst
those in which this organ is long, deposit their eggs in or upon the
bodies of larvee residing in the wood, or under the bark, of trees, or
in deep crevices of the bark. In such cases, as I have often observed,
the ovipositor is inserted in a perpendicular direction, the two ex-
ternal pieces, or sheaths, being entirely disengaged, and often raised
into the air. (See also Réaumur, vol. vi. ; and Marsham's account of
Ichneumon manifestator in Linn. Trans. vol. iii. p. §6) '

Dalman, in his interesting memoir on this family, has made some
curious observations as to the comparative numbers of these parasites
and the other insects. (Swed. Trans. 1825 ; and in Bull. Sei. Nat.
Ferussae, Jan. 1828.)

There is scarcely a tribe of insects which is not subject to the at-
tacks of these parasites, although it is chiefly amongst the Lepidoptera
that their ravages are confined. Amongst the Coleoptera, Timarcha
tenebricosa and a species of Coccinella and Curculio have been recorded
by De Geer and Kirby. M. Audouin has obtained Microctonus ter-
minalis Wesm., from the perfect Coccinella 7-punctata, the larva of the
former bursting forth and spinning its cocoon beneath the body of the

®* Mr. Dale (Mag. Nat. Hist. No. 19.) gives an account of six specimens of
Ophion vinule, and a specimen of Bombyx menthrasti, * hatched from the pups
of Bombyx vinulus, which is certainly a curious fact.”

1+ The female of the remarkable species Agriotypus armatus is stated to have
been observed on the banks of the Clyde to descend the sides of the rocks to a
considerable depth under the surface of the water, remaining immersed for ten
minutes and upwards, and then reappear without any apparent injury, repeating the
operation several times; these subaqueous wanderings being probably for the
purpose of depositing its eggs in some aquatic larva. (Ent. Mag. vol. iii. p. 412.)
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latter. M. Boudier describes two species of Braconides (8. G. Gany-
chorus Hal.) the larvee of which burst forth from the abdomens of spe-
cimens of Barynotus elevatus, and Otiorynchus lignarius, in the imago
state (which had been pierced with pins for preservation), and which
spun their cocoons beneath the body of these weevils, attaching them
to the pins. I have reared Perilitus similator from Orchesia micans.
Bracon Cis Bouché attacks Cis boleti. A small, pretty, spotted-winged
Cryptus enters our houses to prey upon the larve of the Ptinide, as do
also Spathius clavatus and Hecabolus sulcatus ; other species (Hemi-
teles areator, &c.) also frequent our dwellings, to deposit their eggs in
the larvee of Dermestidae, Anthreni, Tinese, and other domestic insects.
Amongst the Hemiptera, the Aphides in particular are subject to the
attacks of numerous species constituting a genus, thence named Aphi-
dius.* The larvee of a great number of Hymenoptera and Dip-
tera are also subject to their attacks, and Mr. Kirby mentions
an observation recording the occurrence of a minute species in
JEshna viatica. Boudier has described a species of Cryptus which
attacks thelarvee of Myrmeleon formicarium ; and, which is very
remarkable, not only are those species of insects which inhabit
galls and cases Yiable to be infested by them, but even many of
those parasitic larvee which are themselves inclosed within the body
of their victim; thus, two species of Hemiteles and one of Pezoma-
chus are stated by Mr. Haliday to have been obtained from the cocoons
of Microgaster intricatus (Ent. Mag. vol. ii. p. 468.). The larva of
the Ophion moderator Fab. destroys that of Pimpla strobileliee Fab.
De Geer (Mém. vol.ii. p. 863.) has recorded a singular instance of
an Ichneumon-larva infesting the outside of the body of a spider,
which it ultimately destroyed ; and numerous observations have been
made, in which other species (Pimpla oculatoria, Hemiteles palpator,
Ichneumon aranearum) deposit their eggs in the cocoon-like silken
masses inclosing the eggs of some spiders, upon which the larvee of the
parasites feed and undergo their transformations within the cocoon ;
and Mr. Dilwynn says, «1 have frequently observed a small black
species successively deposit an egg in the abdomen of two or more
spiders on the sand hills, and I doubt whether the spider had in any
case arrived at its maturity. On one of those occasions, I perfectly
recollect having seen a young brood of dark-coloured spiders on Crom-

® (See De Geer, tom. ii. ; Harris Aurelian, Der Naturforscher, st. 12.) The
habits of Aphidius Ross have been admirably described by Haliday in Entomol
Mag. vol. ii. p. 98., and by Kirby and Spence,
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Iyn burrows, and that when the Ichneumon hovered over them, they
appeared alarmed, and instinctively endeavoured to escape (Swansea
Coleopt. p. 27. ; and see Boheman on Pimpla ovivora, in Swed. Trans.
1821, and Bull. Sci. Nat.; Davis in Mag. Nat. Hist. No. 19.; Bouché,
Naturgesch. Ins. p. 145. With the exception of those species of Aphi-
des which always remain in an apterous state, and which are subject
to the attacks of the Aphidii, &c., no account has been published of
the Ichneumonide attacking perfect insects, except the statement of
M. Boudier, that he had observed a small Ichneumon * cramponné sur
le dos de Trachyphleus scabriculus. Il avait introduit sa tarriére entre
les elytres et 'abdomen par 'anus” (Ann. Soc. Ent. de France, 1834,
p- 322.), and a paragraph I have met with in an American Journal,
in which it is asserted, that a female Ichneumon deposits its eggs in
- the body of the winged grasshopper, the interior of which is at length
entirely consumed ; “and, at the proper season, hundreds of grasshop-
pers in this condition may be found with just strength enough remaining
to flutter to a tree or fence, and with a dying effort to fix their hooked
feet so firmly as to retain their position long after death.” I believe
it has not been decidedly ascertained whether the species of these
insects confine their attacks to precise species of cat.erpillars, &c., or
whether the same species occasionally attacks others ; the question
has, however, repeatedly been proposed (Bree in Mag. Nat. Hist.
No. 28.).* The majority of these insects deposit their eggs in the
larvee of other insects ; but various instances are collected by Kirby
and Spence, proving that they also attack the eggs, and more rarely
the pupe ; thus Cryptus compunctor Fab. deposits its eggs in the
pupe of butterflies. In the Insect Architecture, p. 195., it is stated
that an Ichneumon (Ophion luteum) had deposited its eggs in the
cocoon of a puss moth ; but this is, I apprehend, a misstatement, as that
insect oviposits in the larva of the moth. Hitherto, no species of this
family has been observed which is not parasitical. MTr. Curtis, indeed,
published a species of Alysia (A. apii), of which the larvee are
stated to have been found feeding upon the parenchyma of celery
leaves at the end of September (B. E. 141.); but he subsequently
¢ Greenhow (in Mag. Nat. Hist.) asserts that Microgaster glomeratus attacks
both Pontia brassicee, and Arctia caje; but he had not evidently investigated
the species of the parasite. Bouché more minutely describes M. glomeratus as
attacking several allied species of the white butterflies, describing other species as
distinct which infest Pieris crategi (M. pieridis), Arctia caje (M. caje), and
Liparis dispar (M. liparidis). Naturgesch. der Ins. ‘p. 151.
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ascertained that this insect is parasitic upon a species of Tephritis,
which is found in that situation. (Zbid. Add. vol.vii.). M. Audouin,
however, has shown me the details of the history of a species which
he had reared from a larva, which he was led to believe fed upon the
pith of a reed in which it was found, since no traces of any insect
upon which it could have subsisted were to be seen; but this ob-
servation does not appear to me sufficiently conclusive.

In Corbyn’s India Review (Nov. 1836.), an account has been pub-
lished by Mr. Baddeley, of one of the Adsciti which inhabits the galls
on the leaves of Ficus racemosa in India, caused by a Cecidomyia,
and in which it is asserted that the Ichneumon- and Cecidomyia-
larvee «live independently, and feed upon the vegetable juices without
detriment to each other; although, at the first, the Ichneumon larva
lives and grows for a certain time at the expense of the Cecidomyia
larva. The former, however, subsequently acquires berbivorous
habits, feeding in concert on the juice of the interior of the gall; in
this occupation it continues to grow without detriment to the other
inmate. The natural history of the two species appears to have been
very carefully traced and figured, with numerous details, leading to
the belief in the ‘correctness of this statement.

The developement of these parasites* within the bodies of other
insects was for a long time a source of much speculation amongst the
earlier philosophers, who conceived it possible that one animal had
occasionally the power of being absolutely transformed into another ;
thus, Swammerdam records, as a « thing very wonderful,” that 545 flies
of the same species were produced from four chrysalides of a butterfly,
« o that the life and motion of these seems to have transmigrated, inte
those of the 545 others.” (Hill's T'rans. of the Bibl. Natur. p. 122.)

The eggs of the genus Ophion are of a singular form (fg. 76. 7.)
being somewhat bean-shaped, and attached near one end to a long, slen-
der, and curved peduncle, by which they are attached (unlike the ma-
Jjority of the eggs of this family, to the surface of the body of the larva of
Cerura vinula, the puss moth) ; when the eggs are hatched, the larva
retains itself in this situation, the extremity of its abdomen being
retained within the shell of the egg (fig.76. 8.), whereby they are
enabled to suck the juices of their victim (De Geer, Mémoires, tom. ii.
tab. 29.)+ Gravenhorst first noticed (Ickn. Eur. ii. 151. and 222.),

® Seeobservationsunder the section Fossores, asto thecorrect application of this term.
+ Réaumur (Mém. vol. ii. pl. 34. f. 4, 5.) has represented a caterpillar, which
VOL. II. L
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that the females of various species of the genus Tryphon (T. pinguis
and varitarsus) were furnished near the extremity of the abdomen on
the underside with a variable number of small pear-shaped or oviform
vesicle-like bodies, of a white or straw colour, being more obtuse and
darker-coloured at the tips, of which he says, “ova esse videntur.”
Subsequently Haliday communicated to Curtis specimens of the latter
insect, “ with a sketch of the larve, for such they are, and not eggs,”
in different stages ; and he found as many as eighteen of them attached
to one insect (fig. 76. 2.): “ at first they are all smooth, pear-shaped,
and of a shining opaque waxy tint (fig. 76. 3.), but in a few days they
appear as represented at fig. 76. 4., which is the underside; at this
stage its voracious powers develope themselves, and I find the oldest
generally making a meal of his next neighbour.” He observed two
motions in the mouth, one an opening and shutting of the mandibles ;
the other, a general dilatation and contraction of the membrane of
the mouth. The observations of De Geer enable us to judge of the
true nature of these bodies respecting which Curtis (B. E., 399.) has
made some remarks. It is evident that the insect, probably in the
agony of death, had extruded its already developed and impregnated
eggs, without being able to place them in their true locality, whence
they remained attached to the abdomen of the parent, the larve
shortly afterwards hatching (as in Ophion), and feeding, for want of
. its own food, upon its congeners. Dr. Hartig has still more recently
published an interesting memoir on the pedunculated eggs of various
Ichneumonidee (Archiv. fiir Naturg. vol. iii. tab. 4.), exhibiting the
abdomen of Tryphon cancer, with a very great number of eggs attached
to its extremity beneath ; Tryphon caudatus in the act of depositing a
pedunculated egg (fig. 76. 5., 76. 6., showing the passage of the egg
down the ovipositor); the singularly pedunculated egg of Sphinctus
serotinus and Paniscus testaceus ( fig. 76. 9.), together with the
egg hatched, with the head of the larva exposed (fig. 76.10.), and with
the larva itself detached from the eggshell (fig. 76. 11.).

feeds on the stems and head of a species of thistle, to the exterior surface of the
body of which a small parasitic larva is attached, being evidently a small Ichneu-
monideous larva, the head of which is described as having « deux espéces de cornes,”
and as heing destitute of hooks or teeth. De Geer has described an Ichneumon
larva, found on the outside of the body of a spider, which it destroyed, and has
figured a larva of Cerura vinula, on the surfaice of whose body are numerous

minute naked larvas, apparently of a species of Microgaster, some of which have
spun cocoons. ( Mém. vol. i. pl. 23, f. 17.)
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The larvee of these insects (fig. 76. 12.) are destitute of feet, having a
soft, white, fleshy, and nearly cylindrical body, with lateral fleshy tu-
bercles, generally slightly curved and narrowed at each extremity ; the
first segment, or the head ( fig. 76. 14.), furnished with two distinct
round points in those larvee which I have examined, resembling ocelli,
beneath which is a transverse fleshy upper lip, and two obliquely
deflexed horny mandibles, very small, slender, and acute: beneath
these is a curved fleshy lobe of three parts, formed by the union of
the dilated maxille and labium. Réaumur has rudely represented these
parts (Mém. tom. ii. pl. 88. f. 4.) ; but he describes the head as being
concealed by a sort of ¢ chaperon charnu” (fig. 8. cc.) which I have not
recognised in my various larvee of this family. The figure given by Ly-
onnet of the head ( fig. 76. 15.) of the larva of Ophion luteum agrees
with my observations ( Posth. Mém. pl. 24. fig.7.)* Those larvee which
reside, like the intestinal worms, within the bodies of caterpillars
(sometimes in society), as the Microgasters, which infest the cater-
pillars of the white butterflies ( fig. 76. 16.), carefully avoid touching
the vital organs of their victims, feeding only upon the fatty matter:
when, however, they have attained their full size, and are ready to
assume the pupa state 1, they pierce the skin of the larva, which soon
dies, spin for themselves cocoons beneath its body (or within the
cocoon which it had formed for its own grave), and undergo their trans-
formations. Such are the habits of the minute species of Micro-
gaster which attack the common cabbage-butterfly, and which deposit
a great number of eggs in the same caterpillar, so that the parasitic
larvee, when hatched, live in society (Réaumur, Mém. tom. ii. pl. 34.)1 ;
whereas many species deposit only one, or but very few eggs, in the
body of a caterpillar. The larvee of other species do not destroy
their victim in its larva state, but allow it to become a pupa, in the
body of which they undergo their transformations, not making their

® De Geer's figures of the head of the larva exhibit the acute mandibles, but the
fleshy lips are of different forms to those described above. (Mém. vol. i. pl. 34.
f. 11. and 12.

4 M. Audouin has described a small species (Ophion Dosithez), the larva of
which continues to feed upon the caterpillar of the Dosithea after it has burst forth ;
and which partially employs the skin of the caterpillar in constructing its own
cocoon. (Ann. Soc. de France, 1834, p. 417.)

t The Rev. W. Bree and Mr. Newman have published some observations on
this genus (Mag. Nat. Hist. No. 23., and Westwood in Ditto, No. 25.); Mr.
Newman noticing a filiform appendage attached to the tail of the larva of the Mi-
crogaster, which he suggests may serve as an umbilical cord for taking food.
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appearance until after they have become perfect insects. Ratzeburg,
in Nova Acta (vol. xvi. pl. 9.), has figured the larva and pupa of He-
miteles luteator, with the view of showing that the head of the pupa
is formed from the two first segments of the larva, representing the
eye of the pupa as visible through the skin of the second eegment of
thclarva. In my unpublished memoir upon Trichiosoma lucorum
and its parasites, observed ten years ago, I had not ouly noticed this
circumstance, but had observed that the fifth and following segment
of the larva, immediately before assuming the pupa state, is contracted ;
but on carefully examining the insect in this state, it is evident that it
is owing to the increased development of the head of the inclosed pupa,
that an alteration has taken place in the relative position of the ante-
rior segments, which cannot be considered as a proof that the head of
the pupa had occupied two segments instead of one. My figure 76.
18. represents another larva (preserved in spirits), ready to undergo its
transformation to the pupa, showing the head of the latter disengaged
within the skin of the larva, and occupying the second segment of the
body, the antennz extending into the first segment.

The larvee of the majority of these insects spin a silken cocoon, in which
they pass the pupa state; these cocoons are sometimes found in a mass
together, and are often enveloped in a general covering of yellow or white
glossy silk (which has been incorrectly stated by some authors to be
spun by the dying caterpillar for the covering of its parasites, although
it ordinarily spins but a few threads for supporting itselfby a girdle round
the body), forming a large oval mass, whichmay often be observed upon
railings, walls, stems of plants, &c. Such are the habits of Microgas-
ter glomeratus Rasel, and some allied species (Réaumur, Mém. tom. ii.
tab. 83. and 85. fig. 1, 2. 6.; and T. H. [Gen. Hardwicke], in Mag.
Nat. Hist. No. 11, incorrectly named Ichn. ovulorum). In one spe-
cies the cocoons are arranged in a symmetrical manner, like the cells
in a miniature bee-hive, without any external covering (Réaumur, Mém.
tom. ii. pl. 35. f. 7, 8., representing the cocoons of Microgaster alvea-
rius). My figure 76.17. represents a mass of fifty-two of these cocoons
arranged symmetrically, discovered by Mr. Ingpen, which appeared
to have been attached on one side to a sprig, and from which the
insects had escaped both at the top and bottom, by cutting open the
circular lid of each cocoon. In aspecies of Cryptus, of which I have
observed the transformations, the cocoon islong, cylindric, and rounded
at each end; and I distinctly noticed that it was composed of three
separate layers, the two interior being very shining, and of a gummy
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membranous texture, and each of them formed of a distinct elongated
cap at each end of the cocoon. This formation was found to exist in
several of the cocoons. Some cocoons are entirely white or yellow, and
composed of glossy silk which can be wound off; but others are
variegated and banded with black, of which Réaumur has figured va-
rious species (Mém. tom. ii. pl. 35. and 37.), minutely describing
the process of formation. Other cocoons are suspended by a fine
thread to leaves or twigs, sometimes three or four inches long*;
and Réaumur, who described two kinds, has observed that one of
them is evidently the parasite of the processionary caterpillars,
as he found them by dozens in the neighbourhood of the nests of
those caterpillars ; and that the other cocoon, when detached from the
twig, sprang to a distance of several inches, the inclosed larvae pro-
bably contracting its body, or perhaps bringing the two extremities of
the body together, and then suddenly letting them go, in a manner
similar to the motions of the common cheese-hopper. De Geer ob-
tained larvee of a species of Perilitus (Zele Curtis), which formed
suspended cocoons from the caterpillar of Zygena filipedulee (Mém.
tom. ii. tab. 44. f. 11.13.); and Curtis reared a species of Perilitus
(P. pendulator Latr., Ephippium Curt.) from a cocoon suspended
from the nut ( fig. 76.18.); and see Latreille’s Memoir on Ichneumon
pendulator, the last-named species in Bull. Soc. Philomat. 1799, tom.
ii. p. 138, Some few species, however, éspecially amongst the Adsciti
do not construct cocoons when their peculiar habits render this unne-
cessary. Such, for instance, is the case with the Aphidii, which
undergo their transformations within the indurated skin of the Aphis,
of which they have devoured the interior. The spherical shape of the
case thus formed accords with the curved attitude of the full-grown
larva, and of the pupa developed from it (Haliday, Ent. Mag. vol. ii.
p-225.). In the majority of the true Ichneumonidee, Braconidee Stepkens,
and others,—the pupa is not bent double, and the cocoon is more elon-
gated. Ratzeburg figures the pupa of Hemiteles luteator as bent double ;
and this is probably the case with all those species which oviposit by
extending the tip of the body beneath the fore-legs. In the Mag.
Nat. Hist. (vol. viii. p.171.) I bave described one of the Adsciti
(Chenon nigricans) produced from pupe found in the sheathing leaf
of the flowering stalk of the common barley. The pupa ( fig. 76. 19.

* Réaumur bas made no observation as to the mode of construction of this curious
cocoon. It seems, however, most probable that the larva having first suspended itself
by a thread, commences the formation of its cocoon whilst remaining suspended.
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pupa of Pimpla instigator) bears a great resemblance to the
imago, except in having the limbs laid along the breast. In
those species with an elongated ovipositor, it is curved backwards,
and laid along the back, sometimes extending to the head (De Geer,
Mém. tom. ii. tab. 29. f. 6, 7.). M. Boudoir has made some curious
observations of the different situation of the male and female pupe
of a species of Cryptus within the cocoon of Bombyx quercis
(Ann. Soc. Ent. de France, 1836, p. 358.) In the genus Chelonus, the
female, according to Dufour (as cited by Haliday, Ent. Mag. vol. v.
p- 213.), produces her young, not in the state of eggs, but of adult
pupe. The larva of Chelonus (Rhitigaster) irrorator, however, ac-
cording to De Geer, is parasitic upon that of Noctua Psi. (Wesmael
says “ noctuelle pyramidale ” incorrectly.)

The perfect insects are found flying amongst trees and plants,
and especially frequenting the heads of umbelliferous flowers, whence
they derive a great portion of their nourishment, which consists
merely of the nectar of those flowers * (Fabricius, Gen. Ins. p. 114.;
Gravenhorst, Zchn. Europ.vol.i. p.95.). I have observed that they
are very fond of licking the leaves of plants besmeared with honey
dew. Some species whose females are furnished with a very long
ovipositor, are found on the trunks of trees, stumps of wood, &c.,
evidently searching for the lignivorous larvee, in which they deposit
their eggs ; whereas those which have short ovipositors seek external-
feeding larvee for the reception of their eggs: From the circumstance
that these insects in the perfect state are not ordinarily observed prey-
ing upon other insects, it may be inferred that the accounts recorded
in the old authors of their voracious propensities, applied to some
species of Sphegide rather than of Ichneumonidee. When taken in
the fingers, they immediately disengage their terebra from its sheath,
and attempt to sting, causing a painful irritation for the moment, if
they puncture a tender part, but which so quickly passes away, that it
is evident no very powerful poison can be introduced into the wound.

They fly with considerable agility ; and I have noticed that some of
the smaller species during flight deflex the extremity of their an-
tenne. Some of these insects when handled emit a powerful, and by
no means pleasant scent. M. Wesmael has described a remarkable
Gynandromorphous specimen, having the head and thorax, with the

* E. W. Lewis observed Pimpla stercorator devour a leaf-rolling caterpillar of the

lilac, which it had the instinct to dislodge by pricking the roll of the leaf with its
ovipositor. (Mag. Nat. Hist. vol. vi. p. 414.)
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organs attached thereto, of the female sex (Ichn. extensorius), while
the abdomen and its appendages are masculine (L luctatorius), in the
Bull. Acad. Sci. Bruxelles, vol. iii. 1886. Réaumur (Mémoires, tom. vi.
mém. 9., tom ii. mém. 11., &c.), De Geer (Mémoires, tom. i, passim,
and tom. ii. pl. 29, 30.), Kirby and Spence (Introd. vol. iv. chap. 44.),
Bouché’(Naturgeschichte des Insect.), Lozier (in Trans. Amer. Phil.
Soc. vol. v.1802), Rasel (Ins. Bel. vol. ii. Bomb. Vesp. tab. 4—6.),
Disderi (in Transact. Turin Acad. vol.ii.), Goeze (in Der Naturforscher,
vol. v.), Frisch and Gédart (in various of their plates), and Drewsen
and Boie (in Wiegmann's Archiv. fiir Naturg. vol. ii. No. 1. translated
in The Naturalist, 1837), have given many details relative to the
natural history of different species of this family.

In the last Linnean edition of the Systema Nature seventy-seven
species were described as appertaining to the genus Ichneumon, divided
into seven sections, of which all except the last were founded upon the
colour of the scutellum and antenne, the last being thus described, «Mi-
nuti, antennis filiformibus, abdomine ovato sessile ” (vol. ii.p.938.). The
species introduced into this section (except I. Aphidum, globatus, and
glomeratus) belong to the families Chalcididee and Proctotrupide. Fa-
bricius, Jurine, and Latreille (in his earlier works) proposed the sepa-
ration of various genera from the mass of true Linnzan Ichneumons,
which by degrees became restricted to the group as above characterised;
the families Evaniidee, Chalcididee, and Proctotrupidee having been
established upon species most of which had at first been regarded
as Ichoeumons. In the joint memoir of Gravenhorst and Nees ab
Esenbeck, published in 1818, the Ichneumonideous genera were first
divided into two stirpes — the Ichneumones genuini and the Ichneu-
mones Adsciti; these two stirpes being further divided into numerous
genera ; the Adsciti being primarily divided into two groups named
Bracones and Bassi (the latter name being very inappropriate, the
genus Bassus belonging not to this group but to the genuine Ichneu-
mons, and which Stephens accordingly changed to Alysiide).* Fallen
subsequently (1823) divided the family into two groups, corresponding
with the Genuini and Adsciti of Gravenhorst and Esenbeck, but charac-
terised, — 1. ¢ alis area speculari instructis,” and 2. « alis area speculari
destitutis.” Latreille, in his later works, and Stephens ( Catal.) formed
the Ichneumons into three primary divisions, answering to the Genuini,

* Nees ab Esenbeck, in his Monographie (1834), retained these two groups,
terming them Ichneumonides Braconoidei,’and Alysioidei
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Bracones, and Bassi of Gravenhorst and Esenbeck, and founded prin-

cipally on'the variations in the number of joints of the palpi, a character

which has since been proved to be of too slight a value amongst

the Adsciti. Mr. Haliday, in his systematic distribution of the Adsciti

(Entom. Mag. vol. i. p. 261. 1888.), divided them primarily thus : —
® Abdomen sub pectus incurvatile. G. Aphidius.

** Abdomen haud penitus incurvatile.

1. Areola antica disci contigua completa.  G. Sigalphus, &e.
2. Areola antica disci remota vel incom- G. Microgaster, Bracon, Alysia,
pleta. Agathis, Leiophron, &c.

Mr. Stephens (IUustr. Brit. Ent. vol. vii. p. 117. 1835.), retaining
the number of joints in the maxillary palpi as the leading character,
has separated the Ichneumonide into four families : 1. Ichneumonidee,
2. Braconidee (max. palpi 5-jointed); 8. Alysiidee (m. p. 6-jointed); and
4. Aphidiidee (m. p. 4-jointed). Still more recently, Mr. Haliday (Ent.
Mag. No. 23. 1838) has divided them into five families, including,
1. Evaniidee; 2. Ichneumonidee ; 8. Agriotypide; 4. Braconidee; and 5.
Aphidiidee, founded upon the nature of the connexion between the 2 and
8 dorsal segments of the abdomen, and the outer discoidal cell of the
fore-wings. On reviewing these arrangements, it appears to me that it
will be far more natural to retain the binary division of Ichneumones
genuini and adsciti; and such is the opinion also of my friend M.
Wesmael, who characterises the former (Ichneumonides) by having
two recurrent nerves, and the latter, which he names Braconides, by
having only one recurrent nerve.

The sub-family Ichneumonides comprises the largest species of the
family; and is not only distinguished by having two recurrent nerves,
but also by having the nerve which separates the first cubital or sub-
marginal cell from the external discoidai cell, either entirely or nearly
obliterated, whereby these two cells become confluent. No genuine
Ichneumon with perfect wings has yet been described in which this
structure does not exist. Moreover, the second cubital or sub-mar-
ginal cell (the area specularis of Fallen) is very greatly reduced in
size, being sometimes petiolated, but often entirely obsolete. It is in
this minute area, or in the space which it should typically occupy, that
the second recurrent nerve is inserted: M. Wesmael also adds the
existence of an articulation between the second and third dorsal seg-
ments of the abdomen.

Amongst the Ichneumonides may be noticed the genera Pimpla, in
which the ovipositor and its sheaths are often greatly elongated, being
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in some exotic species three or four inches in length ; Ophion Fab.,
having the abdomen greatly compressed and sabre-shaped; Euceros *
Grav. and Joppa Fabr., having the antenne dilated in the middle;
of the former genus males only have been observed; and Hellwigia,
(for which I am indebted to Dr. F. Klug) having the antenns
strongly clavate at the extremity in both sexes. The interesting genus
Agriotypus Walk.( fig. 75. 14. A. armatus &, for which I am indebted
to F. Walker, Esq.) is remarkable for its long curved petiole to the
abdomen, spotted wings, and spined scutellum ; the radial cell is short,
whence, as well as in the form of the abdomen, it appeared to Latreille
to form the connecting link between the Ichneumonide and Procto-
trupide. Its palpi and the cubital cell of the fore-wings, however,
evidently prove its affinity with the true Ichneumonide ; although Mr.
Haliday, on account of the want of articulation between the second
and third dorsal segments of the abdomen, has formed it into a dis-
tinct family: but this latter character is proved by such genera
as Chelonus, Sigalphus, &c., to be but of secondary importance
amongst the Ichneumonide.

The sub-family Braconides (Ichneumonides Adsciti Esend.), on the
other hand, is characterised by having only one recurrent nerve, which
unites with the nerve, (almost always present) extending between
the first cubital and externo-discoidal cells; the second sub-marginal
cell being often as large as the preceding, and not receiving a recur-
rent nerve, and the non-existence of articulation between the second
and third dorsal segments of the abdomen. In Agathis and some
Microdi and Microctoni the nerve between the first cubital and ex-
terno-discoidal cell is obliterated, as in the genuine Ichneumons.

M. Wesmael divides the Braconides as follows: —

A. Enxpovontzs. Having the teeth of the mandibles directed inwardly. The
mandibles meeting together when shut. Divisible into

1. Polymorphi. Clypeus entire, abdomen 6- to 7-jointed, posterior part of the

vertex convex, second submarginal cell (when present) large.

2. Cryptogastri. Clypeus entire, posterior part of vertex convex, abdomen
dorsally presenting not more than two transverse sections, second submar-

ginal cell (when present) large.

* From the similarity of this name to Eucera, another Hymenopterous genus,
1 bave proposed to alter it to Eumesius. The species of this genus are extrem?ly
rare, and I am, therefore, happy in being able to state the history of Mr. Curtis's
specimen of E. crassicornis, which was reared by the late Mr. Blunt from Achatea
piniperds, as that gentleman informed me some time before his decease.
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8. Areolurii. Clypeus entire, vertex more or less emarginate behind, abdomen
6- to 7-jointed, second submarginal cell (when present) very small.
4. Cyclostomi. Clypeus deeply notched, leaving a circular aperture between it
and the jaws, abdomen generally 6- to 7-jointed, second submarginal cell
. (when present) large.
B. Exooonrzs. Having the teeth of the mandibles directed outwards, the man-
dibles, when closed, not touching each other.

Mr. Haliday, who has been so kind as to furnish me with the generic
synopsis of the Ichneumones Adsciti, added as a distinct sub-family
the Aphidii and allied genera, which have the articulation between
the second and third abdominal segments flexible. I, however, regard
them as a group equivalent with Wesmael’s other sections, and which
it might perhaps be more natural to arrange either before or after the
Polymorphi, with which they are united by Wesmael. This might be
done by inverting the arrangement of these sections, so that the A phidii,
which are the least perfectly organised of all the Ichneumonide,
might be retained at the end of the family.

« The habits of the Ichn. Adsciti or Braconides,” as well observed by
Haliday (Ent. Mag.vol.i. p.482.), “so far as ascertained, presenting no
broad distinction from the rest of the family,” I have thought it most
advisable to treat of the economy of the entire family at once, without
introducing that of each under the descriptions of the two sub-families
which would have required much repetition. Many of the genera
exhibit various interesting peculiarities of structure, as, for instance, the
partial or complete coalition of the dorsal segments of the abdomen in
Chelonus ( fig. 75. 18.), Sigalphus, Rhitigaster, &c. ( fig. 75. 17.) ; ‘the
gaping mandibles of Alysia (fig. 75. 15.); the rostrated front of
Agathis (fig. 75. 16.); the anomalous antenne of Streblocera Westw.
(fig. 5. 19., 75. 20. wing of ditto); the paucity of joints of the
antenne in some of the Aphidii and other aberrant genera; the very
elongated ovipositor and variegated wings of many Bracones; and the
existence of a stigma on the front margin of the posterior wings of the
males in Heterospilus and Hecabolus.

The family CHALCIDIDZ * Westw. (Cynipsera Latr. Genera, Ptero-
malini Dalm., Diplolepariee Spinols), is composed of a very great

* BieLiogk. Rrrzr. 10 THE CHALCIDIDAS.
Swederus, Beskrifning, &c., in Vetensk Acad. nya Handl. 1785. (Pteromnlus.)
Kirby (n. sp. Eulophus), in Linn. Trans. vol. 14. — Ditto, in ditto, vols. iii. iv. v.
(' Various species. )
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number of parasitic species distinguished by their generally very
minute size (fig. 77. 1. Chalcis nigrifex Sulzer, C. sispes Fab. nec

Boyer. Obs. sur un Ver, qui se trouve dans I'intérieur des Pepins de la Pomme, Bull.
Soc. Philomat. t. iii.

Spinola, in Annal. du Mus. d’Hist. Nat. tom. xvii. 1811. (Essai Nouv. Classification
des Diplolepaires.) — Ditto, in Insecta Liguriz. — Ditto, in Guérin, Mag.
Zool. 1837. (Conura.)

Dalman, Forsok till Uppstalling, &c. (Classif. of Pteromalini of Sweden, in Kongl.
Vetensk. Acad. nya Handling. — 1820-1822, and separate, Stockholm, 1820.—
Ditto, in ditto, 1815. various detached species. — Ditto, in Analecta Entomolo-
gica. (Agaon.)

Bohemann, in Kongl. Vet. Acad. Handl. 1833. 1835.

Boyer de Fonscolombe. Monogr. Chalcid. Gallo-Provincie, in Ann. des Se. Nat. tom.
xxvi. 1882.

Nees ab Esenbeck, Hymenopt. Ichneum. Affinium Monogr. vol. ii. 1834.

Walker. Monographia Chaleidum, in the Ent. Mag. vol. i. to v. — Ditto, in the
Annals of Nat. Hist. 1838. (Cirrospilus.)— Ditto, Monogr. Chalciditum,
1839.

Ljungh, in Kongl. Vet. Acad. Handl. 1823.

Panzer, in Der Naturforscher, pt. 24. (4 sp. Chalcis.)

Tourette, in Mém. Sav. Etrang. & I’Acad. des Sci , t.ix. (L pis. )

Klug, in Der Gesellsch. Naturf. fr. zu Berlin Mag. vol. vi. ( Leucospis,) — Ditto,
in Ehrenberg Symbole Physice, Decas 4. 1834. (Leucospis, Chalcis, and

Dirhinus).

Schrank. Entomol. Beitrage, in Curios. Natur. Berlin, 1780. (Leucospis and
Callimome. )

Gravenhorst, in Beitrage zur Entomol. Schles. 1829. (Cynips Psenes, and
Blastophaga.)

Treviranus. Sur I'Insecte qui habite les Figues, in Linnea, tom. iii. 1828,

Westwood on the Chalcididee in Zool. Journ. t. iv. 1828. No, 13. — Ditto, in Guérin,
Mag. Zool. Ins. pl. 4. (G. Cerocephala.) — Ditto, on L pis in Entomol
Mag. No. 7. 1834. — Ditto, in Phil. Mag. August 1832, June 1833, Nov. 1833,
June 1837. — Ditto, in Mag. Nat. Hist. March 1833, Sept. 1833, Nov. 1833,
March 1835, May 1837, July 1838. — Ditto, in Proceed. Zool. Soc. April
1835, — Ditto, May 1835. — Ditto, in Entomol. Mag. July 1837. — Ditto;
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Linn., C. petiolatus Curt.), brilliant metallic or variegated colours,
elbowed antenne, short palpi, nearly veinless wings, and naked pupe-
The head is transverse; the face large, and often longitudinally
notched for the reception of the basal joint of the antenne ; the eyes
lateral, and in a few species of a very large size (Macroglenes inserens
( fig. 7. 2—7. under side of the head, and details of Leucospis gigas) :
the antenn® are short, often thickened towards the tips, and com-
posed of a small number of joints, varying from six to thirteen; the
basal joint is long and erect, the antenns being elbowed and deflexed
at its extremity; the three terminal joints in both sexes are often
compactly soldered together: these organs often vary very consider-
ably in the sexes (fig.77. 8. ant. of Cheiropachus ¢, 77. 9. antenna
of Trichogramma evanescens, Westw.). The labrum is minute ( fig.
77. 8.), and often concealed ; the mandibles are broad, horny, and ge-
nerally terminated by several teeth (fig. 77. 4.); the maxille are
" elongated with a large suboval membranous terminal lobe (fig. 77. 5.
and 77. 10.) ; the maxillary palpi are very short, and more or less fili-
form, never composed of more than 4 joints, of which the basal joint
is often very minute, and the terminal joint the longest, thickest, and
clothed with longer rigid setee. The mentum is long and narrow, the
labium terminated by a large rounded membranous lobe, and the
labial palpi short, and 2- or 3-jointed (fig. 77. 6. labium of Leucospis,
77. 10. maxillee and labium of Pachylarthrus & ). The Thorax forms an
oval or elongate-oval mass ; the collar is generally distinct, and either
triangular or transverse-quadrate ; the mesothoracic scutum is large,
often with a distinct oblique impression on each side separating the
parapsides *; the mesothoracic scutellum is generally very large and
rounded, the metathoracic preescutum and scutellum being also distinct
(fig. 77. 17. thorax of Cleonymus depressus above). The anterior
wings are almost veinless, although in certain positions the situation

in Griff. An. Kingd. Ins. pl. 77. — Ditto, in Royle’s Himalaya. (Dirhinus
n. sp.)

Haliday, in Entomological Magazine, vol. i

Bouché. Naturgesch. der Insecten.

Christius, Fabricius, Curtis, Panzer, Zetterstedt (Ins. Lapp.), Say (Journ. Boston N.
H. Soc. vol. L), Perty.

* Mr. MacLeay alludes to this peculiarity in Chalcis, and considers that the
scutum of the mesothorax is thus proved to be typically composed of three pieces
when at its maximum of development. (Zool. Journ. No. 18. p. 158. n.)
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of the obsolete veins is indicated by lines indistinctly marked ; ordi-
narily a strong subcostal vein running parallel with the anterior margin
extends about half the length of the wing, where it unites with the
costa, along which it is continued for a short distance, and then sends
forth a short vein, generally thickened at the tip, and which descends
into the disc of the wing in an oblique direction. In some species
this descending vein is very short and thick, as in Magastigmus;
in others it is emitted close to the umion of the subcostal vein
with the costa; and in the Aphelini, &c., it is wanting. The
lower wings have only a short subcostal vein. The abdomen is
of varied shape both in the different species and in the sexes of the
same species : it is ordinarily 7-jointed it the males, and 6-jointed in
the females, the basal joints being the largest, sometimes attached
by means of along narrow peduncle (as in £g. 77. 1.); whilst in other
species it appears quite sessile, although in reality connected with the
thorax by a very short narrowed portion of its base. The ovipositor
is generally concealed, and not longer than the abdomen. In others
(especially in Callimome, &c.) it is very long and exserted. It is
straight, and originates at a considerable distance from the apex of
the abdomen on the underside (fig.77. 15. abdomen of Eulophus
Nemati ¢ ); its composition is precisely similar to that of the Ich-
neumonidee, consisting of two lateral valves (fig. 77.15. §, and bd
being the articulated extremity, which in Callimome ¢ ( fg. 77. 20.)
is greatly elongated, forming the sheathes of the ovipositor), inclosing
a nearly cylindrical borer, channelled on the under side (fig. 77. 186. c),
and furnished with two delicate spicule (fig. 77.16. cc). Fig.77.14.
represents the extremity of the abdomen of Cheiropachus quadrum
Westw. 8. The fore-legs are generally simple, but the posterior
pair are sometimes varied in their form ; in many they are also simple ;
but in others (Chalcis, &c. fig. 77.1.) the femora are incrassated,
and toothed beneath, and the tibize have a corresponding curve. In
some genera (Eupelmus, Encyrtus, &c.) the intermediate legs are
singularly formed, the tibiz being thickened and furnished with a broad
and long spur internally serrated, the tarsi being broad (fig. 77. 1.
Ectroma W.), the mesosternum being also considerably developed.
The tarsi are 5-jointed (fig. 77. 11. fore-leg of Cheiropachus quad-
rum ¢ ), except in Eulophus and the allied genera, in which they
have only 4 joints (fig. 77. 13. fore tarsus of Eulophus Nemati W),
and are terminated by a large pulvillus. The incrassation of the hind
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legs does not (as in the Halticee, &c.) indicate saltatorial powers;
Chalcis, &c., not being able to leap, whilst many of the small species
with simple legs leap well ; but it is amongst those which have the
large intermediate tibial spur that we meet with these powers best de-
veloped, the Encyrti, &c., being able to leap to an extraordinary dis-
tance. '

The sexes of many of these insects are distinguished by various
singular modifications of structure, independent of the more slender
form of the body, and of the antenne of the males : thus in the males
of many Eurytome, &c., the joints of the antenne are nodose, and
furnished above with long hairs : the females of Cratomus have the
heads of a very large size, being much broader than the thorax ; Chei-
ropachus Westw. has the posterior femora of the males, and the an-
terior of the females (fig. 77. 11.) thickened ; Cerocephala Westw.
has the head of the male curiously tricornuted. In Mesopolobus
Westw. the maxillary palpi of the males are furcate, the third joint
being externally prolonged ; and the middle tibiee have a small trian-
gular lobe on the outside ; in Platymesopus Westw. the middle tibie
of the males are dilated. The males of many Eulophi and other genera
have beautifully branched antennz. In Dicladocerus Westw. (Fron-
tispiece, vol. i. fig. 4.) and Eulopbus dicladus (Say, Journ. Boston N.
H. Soc. vol. vi. p. 273.) the antenne of the males are 2-branched; in
Eulophus they are 8-branched ; in Tetracnemus Westw. they are
4-branched ; in Pentacladia Westw. they are 5-branched ; in Chirocerus
they are 7-branched; and in some male Thoracanthe, 9-branched.
The maxillary palpi of the males of Pachylarthrus Westw. are ter-
minated by a very large globular joint ( fig. 77. 10.); and the Rev. A.
Matthews has rccently discovered several curious species in which
both the maxillary and labial palpi are thus constructed. Some of the
species of the Pteromalides and Encyrtides are apterous, which is
also the case with the females of my genus Theocolax. A curious
peculiarity exists in one at least of these apterous species, which has
been noticed by no previous author, and of which I am not aware of
any analogous case in the order, namely, Choreius ineptus Westw. (En-
cyrtus i. Dalm.), which, although ordinarily found in an apterous state,
was discovered by me in considerable numbers, in the hot autumn of
1835, with wings.

These insects, which are generally of the most splendid metallic
colours, and of which the majority do not exceed a line or two in
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Iength, are parasitic upon other insects in their early states*® : some,
from their minute size, are reared within the eggst of other insects
(ex. gr. Pteromalus ovulorum, and bifasciatus, Chrysolampus tristis,
Cynips Bombycum Fonscol., &c.) ; but the majority infest other larve
or pupe. They are especially destructive to Lepidoptera ; but they
equally attack the species of some of the other orders — Coleoptera,
Hemiptera, Orthoptera, Hymenoptera, and Diptera.  Perilampus
micans was always observed upon posts perforated by Lyctus canali-
culatus and Hister picipes by Dalman ; and I have observed Peri-
lampus angustus on palings perforated by Anobia. Cheiropachus
quadrum feeds upon the larva of Hylesinus oleiperda according to
Fonscolombe, and upon Hylurgus; and C. pulchellus upon Hylurgus
piniperda. (Cooper, in Ent. Mag. vol. ii. p.116.) Eulophus chry-
somele Fs. (Pterom. gallarum Fonscolombe) was reared from the pupa
of a Chrysomela by the latter, and Pteromalus galeruce from the
eggs of Galeruca calmariensis. Mr. Curtis has reared a species from
Endomychus coccineus; and M. V. Audouin has obtained Encyrtus
flaminius Dalm. from Coccinella 7-punctata. Esenbeck also reared
two individuals of Eupelmus annulatus from the pupa of Cryptocepha-
lus 12-punctatus. (Hym. Mon. vol. ii. p. 76.) Pteromalus curculio-
noides Bouché feeds upon the larva of Gymnaetron villosulus.

Many species of Encyrtus, and those of my genus Coccophagus,
infest the species of Coccus. Pteromalus aphidis Bouché attacks
Aphis graminis; M. Audouin has reared Mesosela elongata Wik.
- from Aphides of the sweet pea; and I have reared Agonioneurus
subflavescens Westw. from those of the lime. Pteromalus apum is
parasitic gregariously in the nest of the mason bee. (De Geer, t. ii.
tab. 30. f. 29. 81.) A brood of Encyrtus varicornis was obtained by
Esenbeck from a cell of Eumenes coarctata. (Hym. Mon. vol. ii.
p- 219.) Réaumur has described and figured (Mém. tom. vi. pl. 20.
fig. 2., and pl. 21. fig. 3.) a species of Chalcis, which is parasitic in
the nests of the American wasp (Epipone nidulans), and which he
regarded as the female of the wasp. Latreille incorrectly gives it as
C. annulata, which is parasitic upon the pupe of American Phalenze.
It is the C. pyramidea Fab.; and some specimens discovered by Mr.
Sells have enabled me to communicate a figure and description of the

® Esenbeck says of Pteromalus salicis, that it not only inhabits the galls of Salix
aurita, but « quod sane mirandum, etiam gignere partu suo videtur.”

1 Fonscolombe obtained five or six specimens of his Pteromalus ? atomos from
a single egg of a Lepidopterous insect : and see Bonnet, Mémoires, Observ. 36.
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species to the Entomological Society. I have repeatedly captured
Monodontomerus obsoletus flying about and entering the holes in
walls made by Osmiz for their nests, in which they were evidently
about to deposit their eggs ; and such is the account of their habits
given by Fonscolombe. (C.@nea.) An exceedingly interesting species
has been communicated to me by M. Audouin, which he discovered
to be parasitic in the provisioned nests of Odynerus, Anthophora,
and Osmia. The male has most singular antennee, and minute rudi-
ments of wings, so that it does not quit the cell; but the female,
having been there impregnated, is enabled, by means of her full-sized
wings, to seek other cells for her progeny. The species has not yet
been described. Eurytoma plumata ZZ. is parasitic upon the parasitic
larva of Microgaster liparidis Bouché (Naturg. Ins. vol. i. p. 166.) ;
and Pteromalus Braconidis Bowuck¢ infests the parasitic larvee of Rogas
linearis.

Eupelmus Syrphi Boucké (Ceraphron §.) infests the larvee of
Syrphus Ribesii and balteatus. (Nuturg. Ins. p.175.) Pteromalus
micans Oliv. is parasitic upon Dipterous insects which attack the
wheat. (Olivier, Premiére Mém. sur quelques Inseotes qui attaq. les
Cériales, 1813.) Many species infest the larvee of gall-forming
Cecidomyie, as the Eulophus cecidomyianus Bowucké, and Eulophus
erice L. Dufour. (Ann. Soc. Ent. de France, 1837, p. 91.) The
larva of Spalangia nigra is parasitic upon the pupe of Musca domes-
tica, devouring the intestines. The Ceraphron destructor of Say,
which is parasitic upon the Hessian fly in America, is evidently one
of the Eulophides, from the structure of the antenne and wings, as
represented in his figures. (Journ. Acad. N. H. Soc. Philadelphia,
1817.) M. Audouin has communicated to me specimens of a curious
genus, allied to Palmon, which he extracted from the egg-case of a
species of Mantis, sent from the Isle of France by M. Julien Des-
jardins. I have also received from Dr. Klug another allied species,
obtained from the egg-case of a Brazilian Mantis.

The attacks of species of these insects upon the egg-case of Blatta
have been alluded to in vol. i. p. 428.

The species of the genus Chalcis vary very materially in the nature of
the insects which they attack : thus, whilst C. xanthostigma Dalm. was
reared from the pupa of species of Hylotoma, C. flavipes was obtained
from the pupe of Lepidoptera by Fonscolombe, and C. annulata from
the pupe of American Phalenz by Dr. Pflug. Dr. Klug describes a
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species, C. albicrus, from the pupa of Eupleea Chrysippus (Symb.
Phys. Ins. pl. 37. £.9.); and I have described another species, of
which twenty-one specimens were obtained from a pupa of an East
Indian Eupleea. (Ent. Trans. vol. ii. p. 8.) Say obtained Chalcis
amcena from the pupa of a Thecla (Journ. Boston Nat. Hist. Soc.
vol. i. p. 271.); and Giorna, C. minuta, from Zygena filipendule ;
whilst C. pyl.'amidea infests the nests of Epipone nidulans.

Some species, especially those having the ovipositor long and ex-
serted (G. Callimome), deposit their eggs in various kinds of galls®,
formed by Cynipide, Cecidomyia, &c.; their progeny attacking and
subsisting upon the larvee inclosed within. Thus, a beautiful species
of Eulophus (E. Nemati Westw.), although having a concealed ovipo-
sitor, deposits its eggs in the galls of Nematus gallicola ; the parasitic
larva attaching themselves to the outer surface of the body of their
victims. It is generally, however, within its body that they take up
their abode: thus, Pteromalus puparum undergoes all its transform-
ations within the bodies of the caterpillars and chrysalides of some
species of butterflies, bursting forth out of the body of the latter
in vast numbers in the winged state. De Geer records the curious
circumstance, that male parasites alone were produced, in consider-
able numbers, from one leaf-rolling" caterpillar, and only females
from another (Mém. i. 588.); and Kirby and Spence (who errone-
ously regard this species as identical with Pteromalus puparum, in
which they have been followed by Mr. Walker, Bnt. Mag. iii. 204.)
hence conjecture, that, as in the Queen Bee, the eggs producing the
two sexes were arranged separately in the ovaries. De Geer, how-
ever, regarded it as accidental ; and such must evidently have been
the case; for out of one chrysalis of Vanessa urticee I have obtained
at least 20 males and 36 females of Pteromalus puparum; and Mr.

* Several species of Eurytoma having been observed to be attached to different
kinds of galls (but evidently for the purpose of feeding upon the real inhabitant
thereof), Esenbeck considered that genus as more properly belonging to the family
Cynipidee (Hym. Monogr. vol. ii. p. 89.).

t Kirby and Spence (Introd. vol. iv. p. 223.) state, that Callimome Puparum com-
mits its eggs to the chrysalis of the butterfly (Vanessa urticze); the moment this
caterpillar quits its skin to assume that state, while it is yet soft, they pierce it, and
confide to it their eggs. Referring to De Geer, * vide supra ” [or vol. i. p, 583.];
adding, “ De Geer and others have supposed that this same species attacks the
Cocci and Coccinellee ( Ibid. p. 883.) ; but this probably is an erroneous supposition.”
There is apparently some error in these references, as I can find no such passages in
De Geer.

VOL. II. M
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Walker obtained 82 males and 26 females from one chrysalis. I have
also reared both sexes of Eulophus Nemati from larve infesting the
same individual ; and Dalman mentions an instance in which more
than a hundred individuals were produced from a single Lepidopto-
rous larva, of moderate size. These parasitic larvee have, of course,
the same instinct as those of the Ichneumonide, not to touch the vital
parts of their victim until the last.

Other species, whilst still larvee, burst out of the body of the cater-
pillar before it has assumed the pupa state, and attach themselves
either to the exuvie of their victim, or to, the adjacent foliage, by
means of a glutinous secretion, as in the species of Eulophus ob-
served by Geoffroy (Hist. Ins. vol. ii. ; Réaumur, Mém. tom. ii. pl. 36.
f. 9,10.; De Geer, Mém. tom. ii. tab. 81.; Kirby, in Trans. Lin. Soc.
vol. xiv. Euloph. damicornis; Say, Journ. Boston N. H. Soec. vol. i.
Eul. basalis ; Vallot, in Ann. Soc. Ent. de France, 1834, p. 64. Append.
Eulophus).

Some species are recorded to be parasitic upon other parasitic
insects: thus, Chrysolampus suspensus Es. perforates, first, the body
of Aphis rosarum, and secondly, the body of the enclosed parasite,
Aphidius varius, destroying the latter; and Mr. Newman has de-
scribed the economy of a species of Pteromalus (P. omnivorus Wi.),
which, in like manner, attacks the internal parasitic larva of Exorista
larvarum. (Mag. Nat. Hist. No. 25. vol. v. p. 252.)

The larvee are minute apodal grubs, generally of a whitish colour,
and fleshy consistence ; of an elongate-oval form, attenuated at the
posterior extremity, and with slight indications of articulation. Fig.
77. 18. represents the larva of a Callimome, after Rosel, and fig. 77. 21.
that of Eulophus Nemati Westw.

The larva of Spalangia nigra is described by Bouché as being of an
ovate form, but fusiform when extended; white, soft, with a very
transparent skin, showing the intestines, The head is small, rather
rounded, situated at the obtuse end of the body, and retractile within
the thoracic segment, which is very irregular and variable in its form.
On the under side of the body each segment has two pellucid
tubercles, forming the substitutes of a double row of legs. (Naturg.
Ins. p.118.)

The pupe of this family are especially interesting, from exhibiting a
much nearer approach to the obtected pupe of the Lepidoptera than
is made by any other Hymenoptera. The general form of the body
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is that of the imago ; but the limbs are closely laid upon the sides and
breast, to which they appear to be firmly soldered (fg.77. 22. pupa
of Eulophus Nemati, fig. 77. 23.). The pupe of those species which
have the ovipositor long and exserted, have this instrument bent over
the back (fig. 77. 19. pupa of Callimome, fig. 77. 20.). The pupa is
ordinarily black or brown, although at first of a pale fleshy white.
Mr. Haliday (Ent. Mag. No. 8. p. 225.) states that some of the petio-
lated Pteromali (Microgasteridee W7k.) have the pupa bent double;
but these do not inflect the abdomen in oviposition.

The majority of these insects pass the inactive period of their ex-
istence naked, and not enclosed in a cocoon. Esenbeck, however,
states, in the general characters of the family, ¢ Pupa vel nuda, vel
tela laxiori involuta, chartacea” (Hymen. Ichn. Aff. Monogr. vol. ii.
p- 6.); and in a subsequent page he describes the proceedings of
Euplectrus albiventris W. (Microterus albiventris Spin. ; Elachertus
a. Esenb.; Euplectrus maculiventris Westw. olim ; Spalangia flavipes
Fonscol. ; Pteromalus bicolor Swed. (?); Eulophus b. Walker), which
species infests the caterpillar of Noctua trapezina, out of which the
larve burst forth and spun a white thread, in which they inclosed the
exuvie of their victims, and beneath which they then underwent their
own transformations. (Hym. Mon. vol. ii. p. 136.)

M. Boyer de Fonscolombe (to whom I am indebted for specimens
of the majority of the species described by him) has also forwarded °
to me drawings of this insect (under the name of Spalangia flavipes)
in the larva and imago state; the former being represented as exter-
nally feeding upon a large Lepidopterous larva. His description of
this larva differs somewhat, in regard to its habits, from that given by
Esenbeck. It is as follows: — ¢ Larva erucarum corpori externi
firmiter extremé suf parte affixa, apoda (ut mihi visum) ovato-sub-
gibbosa, transverse plicata, ore non distincto, griseo-virescens, sic cum
eruca crescit, eam paulatim consumens; ad metamorphosin filis aliquot
sericis longiusculis crispis inordinatis involvitur,”

Mr. Haliday also describes the economy of Coruna clavata, which
is parasitic upon one of the Aphidii, which is parasitic upon an Aphis.
The larvee of the first-named parasite, not content with the covering
which protects the Aphidius to its final change [namely, the dried
exuvie of the Aphis], when they are full fed, leave the cavity, and
spin a white silken web between the belly of the Aphis and the leaf,
and in this they undergo their transformation. (Ent. Mag. vol. ii. p. 99,)
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In the perfect state, they are abundantly met with amongst the
foliage and herbage of various kinds. They are easily taken with a
sweeping-net, and should be captured in quills or pill-boxes, killed in
boiling water, and arranged, with the limbs extended, on gummed
card-paper.

Amongst the exotic species are especially to be noticed those
composing the genus Leucospis Fab., which are the giants of the
family, having the anterior wings longitudinally folded when at rest;
the abdomen of the females (fig. 77. 7.) compressed, with the ovipo-
sitor recurved over the back when at rest, with a spiracle at each side
of the fifth joint; the hind femora incrassated, and dentated beneath.
The species, of which several arc natives of Southern Europe, are
varied with black and yellow, somewhat resembling small wasps: the
sbdomen of the males is 3-jointed, and of the females 5-jointed.

The female of L. dorsigera Fab. is stated by Latreille to deposit its
eggs in the nests of some species of Mason Bees; whilst that of L.
gigas is stated to oviposit in the nests of Wasps : but the curious ob-
servations stated by Latreille (V. Dict. Hist. Nat. xvii. 518.) to have
been made upon its history by the Comte de Saint Fargeau have not
yet been published. This gentleman has, however, communicated to
me an account of the mode of its oviposition : the female elevates
itself on the tips of its tarsi upon walls close to the nests of the
Mason Bees; and by degrees, it depresses the ovipositor, and
bends it forwards beneath the body and between the legs, protruding
it beyond the head, and inserting it into the nest. This account,
therefore, proves the incorrectness of the suggestion of M. Biguet,
conveyed in a letter to M. Giorna ( Calendario Entomologico, p. 118.),
that, from the dorsal position of the ovipository it is most probably in
the nests of the common Earth Wasp (the cells of which are open on the
under side) that it oviposits. (For descriptions of the species of this
genus, consult Klug's Monogr. above referred to; Walker, in Ent.
Mag. vol. ii. p. 20.; Fonscolombe, Spinola, Fabricius, Jurine; my
Memoir in Ent. Mag. vol. ii. p. 218., and a monograph forwarded by
me to Dr. Klug for the 2d part of his Jakrbucher, containing descrip-
tions of thirty-six species; Ahren’s Fauna, fasc. 2.; and Say, in
Boston Journ. of Nat. Hist.)

The genus Thoracantha Latr. consists of various exotic species hav-
ing the mesothoracic scutellum very greatly developed, and extended
over the abdomen, concealing the wings when at rest, as in the
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Scutelleridee. I am acquainted with upwards of twenty species of
this genus, some of which are the most remarkable insects of the
order, and of which I am preparing a monograph.

The genus Agaon Dalm. is remarkable for the large size of the
flattened head, and the triangularly dilated basal joint of the antenne,
which are terminated by three thickened joints, forming an elongated
mass. The collar is greatly elongated and depressed, thus nearly
approaching the Coleoptera, and rendering the type of this genus (A.
paradoxum JDalm.) one of the most singular of Hymenopterous
insects. (MacLeay, in Zool. Journ. No. 18. p. 166.) It inhabits
Sierra Leone ; and a specimen of it has been recently presented to
the British Museum. This genus is closely allied to some singular
insects which are employed in the Levant in the process of caprifica-
tion ; the insects being induced to deposit their eggs in the seed-
vessels of the wild figs, which, being the earliest, are subsequently
plucked, and placed in the neighbourhood of those of a later growth ;
when the flies, escaping from the former, immediately introduce
themselves, covered as they are with the fecundating powder, into
the eyes of the latter ; thus impregnating them, and causing them to
come to perfection earlier than they otherwise would do. Such is the
account of the process given by some authors; but Lindley (Penny
Cyclop. vi. 273.), Decandolle (Physiol. Végét. p. 580.), Treviranus (in
Linnea, 1828, with figure of the insect), and other vegetable physio-
logists, attribute the earlier ripening of the otherwise later crop, and
the opportunity thus afforded to the fig-growers in the Levant to
obtain a double crop in a season, to the well-known fact, that fruit
bitten by insects ripens sooner than athers, the wound (and not an act
of impregnation) appearing to act as a stimulant to the local action of
the parenchyma. (See also Linn. Aman. Acad., and Hasselquist,
Iter in Palestinam.) The species of insect employed for this purpose is
the Cynips psenes Linn. (G. Blastophaga Gravenhorst), and Sycomori.
I have also received from Dr. Klug another species « ex ficubus
Zgypti,” which I have described in 2 memoir upon these insects,
under the name of Sycophaga crassipes. I am also indebted to Dr.
Klug for a species of larger size, allied to Chalcis, and especially to
Palmon Dalm., also obtained from Egyptian figs.

In the works of Réaumur (Mémoires, tom. ii. mém. 11., and tom. iii.
mém. 12.), De Geer (Mémoires, tom. i. and ii.), Rosel (Abkandl. Ins.
vol. ii. tab. 3., and vol. iii. tab. 53. and 69.), Frisch, Gddart, Christius,
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and other early authors, we find various species of this family described,
and their economy detailed ; but, generally, the species are so vaguely
described, that it is impossible to determine them with precision.

Geoffroy first proposed the genus Cynips (distinguished from the
Gall Flies, or Diplolepis) for the reception of the smaller species with
simple legs ; and Swederus subsequently, in the Swedish Transactions
1784, established another genus under the name of Pteromalus.

Latreille and Illiger added to these genera; but it is to Spinola that
we are indebted for the first attempts at a more perfect arrangement.
More recently, Dalman and Boheman in Sweden, Fonscolombe in
France, Nees Von Esenbeck and Bouché in Germany, and Walker,
Curtis, Haliday, and myself in England, have devoted much attention
to these minute tribes; Mr. Walker having described nearly 1200
British species.

Spinola employed as his chief characters for the distribution of this
family into sections, first, the number of joints of the antenne, and
eecondly, the form and mode of attachment of the abdomen ; both of
which, it must be admitted, are characters of too slight value. Dalman
adopted the form of the antenne, legs, and veining of the wings;
whilst Latreille emploxed those of the form of the hind legs, collar, and
mandibles. Mr. Walker, on the other hand, by attaching too great im-
portance to the form of the stigma and its branch, and the form of the
abdomen and its attachment to the thorax, has formed a number of
families, such as the Torymide, Miscogasteride, Ormoceride, Cleony-
midee, &c., which I have not thought it necessary to retain. With
the exception of a few genera, osculant and anomalous, the family,
after the removal of Scelio, Teleas, &c., which evidently belong to the
Proctotrupide, is naturally divisible in the following manner: —

1. Collar transverse quadrate.
A. Hind femora incrassated. (Subfam. 1. Chalcides.)
B. Hind femora simple. (2. Eurytomides.)
9. Collar less evident, more or lees narrowed in front.
A. Antenne with more than eight joints.
a. Middle legs simple. (3. Pteromalides.)
5. Middle legs strongly spurred. (4. Encyrtides.)
§ B. Antennz with not more than eight joints; tarsi with less than five joints.
(5. Eulophides.)

These subfamilies are connected together by many very interesting
links; as, for instance, Pleuropachus costalis, Tetracnemus diversi-
cornis, and several other genera which I have described, form various
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points of connection between the Encyrtides and Eulophides ; whilst
Eupelmus and some allied genera, in like manner, connect the Ptero-
malides and Encyrtides.

The family PRocToTRUPIDZE?® Stephenst (Codrini Dalman ; Psilotes
Fallen ; Oxyuri Latreille) consists of an extensive assemblage of
minute species, scarcely any of which exceed a quarter of an inch in

Fig. 78.
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length ; having the fore-wings either entirely destitute of (fig. 78. 10.
fore.wing of Diapria), or with but very few, veins, the posterior pair
being also veinless. The body is generally lonéer and more slender
than in the Chalcididee (fig. 78. 1—7. Proctotrupes brevipennis Latr.

® BisrLiogr. Rerer. To THE ProcToTRUPIDA.

Shaw, in Trans. Linn. Soc. vol. iv. (Ichneumon punctum. Mymar.)

Kirby, in Trans. Linn. Soc. vol. iv. (Ichneumon Tipule. Platygaster.)

Klug, in Weber's Beitrage zur Naturkunde, vol. ii. 1810. (Pristocera.)

Dalman, in Swed. Trans. 1818, and in Analecta Entomol. (Dryinus.)

Ljungh, in Weber’s Beitrage zur Naturkunde, vol. ii. 1810. — Ditto, in Swedish
Trans, 1823.

Haliday, in Entomol. Mag. No. 4.

Walker, in Ent. Mag. No. 13. (Platygaster.) — Ditto, in ditto, No. 14. (Feleas, &c.)
— Ditto, in ditto, No. 20. (Gonatopides. Dryinus. )

Esenbeck. Hymenopt. Ichn. Affin. Monogr. vol. ii. 1834.

Say, in Annals Lyceum Nat. Hist, New York, vol. i. — Ditto, in Journal of Boston
Nat. Hist. Soc. vol. i. p. 3. 1836.

Westwood, in Taylor's Phil. Mag. August 1832, June 1833, November 1833. —
Ditto, in Trans. Entomol. Soc. vol. ii. p. 56. (Calyoza and Caloteleia). —
Ditto, in Mag. Nat. Hist. Sept. 1833. Nov. 1833. — Ditto, in Proceed. Zool
Soc. April 1835, and May 1835.

Latreille, Curtis, Jurine, Panzer, Fabricius, Spinola.

® As the genus Proctotrupes was proposed in the Précis des Caract, Génér. in
1796, it must bave priority over Jurine's name Codrus.

M 4
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9 and details). The antennz are variable in length, being in the males
of some species nearly as long as the body (as in fig. 78.16. Mymar
pulchellus &) : they consist of from 10 to 15 joints, the basal joint
being the longest, and not carried upwards; the antenne, although
occasionally elbowed at the extremity of this joint, never being so
much geniculated asin the Chalcidide: the three terminal joints are not
compactly soldered together, and the front of the head is not impressed
for the reception of the basal joint. The antenne of the females are
ordinarily shorter than those of the males, with the terminal joints
often thickened (fig. 78. 11. antenna &, 1a. ditto @ Platygaster).
The labrum is minute ( fig. 78. 2.) ; the mandibles are longer than in
the Chalcidide, variable in form, but in the majority they are some-
what sickle-shaped, and notched at the tip: in Proctotrupes they are
entire and acute (fig. 78. 8.); the maxille are terminated by a large
thin membranous lobe (fig. 78. 4.): the maxillary palpi are variable
in the number of their joints from three to six ; they are often, however,
long and pendulous, much longer than the labial palpi, and filiform or
setaceous ; the mentum is horny or leathery, and compressed; the la-
bium is entire, and often retracted within the channelled inside of the
mentum in dried specimens; the labial palpi are short, and generally
38-jointed, the terminal joint being the largest ( fig. 78. 5.). The eyes
are entire, the ocelli generally 8 in number. The thorax is of an ob-
long form, with the divisions ordinarily well defined, the tegulee'in some
species being very large : the wings are ordinarily ample ; but in some
species they are wanting, or only rudimental® ; the posterior in some
species are furnished at the base with a small lobe. The legs are long,
the femora often elightly clavate, the anterior tibie furnished with a
terminal curved spur, which is sometimes bifid, the basal joint of the
anterior tarsi having a deep incision at its base inside, which is ser-
rated (fig. 78. 8. from Cinetus). The tarsiare 5-jointed, except in the
genus Iphitrachelus Hal., in which they are 4-jointed. The abdomen
is generally of an ovate-conic form, with five, six, or seven distinct
segments; this part of the body is terminated in some species by a
curved, elongate, conic, and acute ovipositor (as in fig. 78. 1.) ; whilst
in others the ovipositor is retractile within the extremity of the abdo-

* Jurine (Nouv. Méth. Class. Hymenopt. p. 304.) has expressed the opinion that
these individuals had pulled off their wings like ants after the period of swarming ;
having observed some specimens which had only ¢ des restes de ces parties,” and thag
the entirely wingless ones were neuters; but these “restes” of wings never exhibit
any sigus of mutilations, and as the species are not social, they cannot be neuters.
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men, and formed, according to Latreille, of two valves composing a
tube, and inclosing the true needle-like ovipositor: in the former the
ovipositor appears at first sight simple, but is most probably formed of
two valves closely united together, two sutures being perceivable. In
the Gonatopides, Bethyllus, &c., the ovipositor is affirmed by Esenbeck
to be converted into a true sting. My figures 78. 6. and 7. represent
the composition of the ovipositor in Proctotrupes brevipennis. In
78. 6. the two demi-sheaths are partially extended, showing the ovi-
positor, which is defended by them when shut together. In 78. 7. the
various parts are entirely separated, b and b representing the
demi-sheaths, c the ovipositor itself channelled on the under side, and
¢ ¢ the two spicule playing in this channel, and which it will be seen
are thus the representatives of the parts delineated with the same
letters in the figures illustrating the Uroceridee, Cynipide, and Ich-
neumonidee.

Many of these insects are exceedingly active, running and flying
with great agility ; but few are capable of leaping. They are of very
minute size, some being so minute as to be visible only to the naked
eye when creeping up the glass of windows opposed to the light
(Ichneumon [Mymar] atomos Linn. ; Ichn. punctum Skaw, Trans.
Linn. Soc. vol. iv. pl. 18. f. 1. Mymar Monas, Termo, &c.). Their
colours are ordinarily black, varied with pitchy or brown. They may
be taken in great numbers upon grass and other vegetables in the
sweeping-net. Some frequent hot sandy situations, as Gonatopus %,
Epyris 1, &c., whilst others are found upon aquatic plants (as Thoron
solidus Fs., metallicus Hal). I have observed that some species
have a curious habit of alternately raising and depressing the abdomen
when standing still upon hot sand-banks. They are parasites, but
the transformations of very few species have been observed. La-
treille, indeed, supposed that, as many of them are found on the ground
and upon low herbs, their larvee reside in the earth. It is, however,
more probable that they deposit their eggs in other insects residing in
such situations.

¢ 1 have occasionally taken Gonatopus in damp situations, but generally in exposed
bot sandy localities. Mr. Haliday generally finds it on the sand hills of the coast,
and Mr. Paget insimilar situations near Yarmouth. (See his Nat. Hist. Yarmouth,
Appendix.)

+ I have repeatedly taken Epyris niger flying over hot sand-banks, both at

Coombe Wood and near Bingen on the Rhine, just in the same manner as fossorial
Hymenoptera.
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In a few instances which have fallen under my observation, the
pupee are inclosed in a cocoon.*

I have reared one of the small species of Megaspilus Westw. (Ce-
raphron Carpenteri Curt) from Aphides from the bean. And
Bouché has described another species of Ceraphron (C. Syrphii), the
larva of which is long and white, with the parts of the mouth brown,
and which infests the pupe of Syrphus Ribesii and balteatus.
(Naturg. d. Ins. p. 175.)

The species of Platygaster are serviceable in checking the over-
production of some of the minute Tipulideous insects which infest the
cerealeous plants, such as Cecidomyia. Mr. Kirby (Linn. Trans.
vol.iv. and v.), has detailed the habits of two species of this genus,
Pl. Tipulee, which is found on the glumes of the wheat in July, where
it deposits its eggs in the larvee of the Cecidomyia Tritici; and Pl.
inserens, which is found in June depositing its eggs in the valvules of
the corolla of the wheat, the larvee, when hatched, probably attaching
themselves to the larvee of the same insect. Pl phragmitis Schrank
inhabits the panicles of Arundo phragmitis, evidently with a similar
object. I have reared two species of Platygaster, which are parasitic
upon the gall-making Cecidomyize of willows, and observed that their
cocoons, which are very thin and membranous, are attached together
in a mass, and covered by the thin skin of their victim, the segments
of which are slightly visible across the surface (fig.78. 14.); and
Bouché has described a Diapria, which is parasitic on the larvee of
Cec. Artemisiee (D. Cecidomyiarum).

The Canon Schmidberger has published a very detailed account of
the habits of Inostemma Boscii, under the name of Die paradoxe
Birn-Wespe, in Kollar's work upon obnoxious insects ( Verkandl. Land-
wirthsch.- Gesellsch. in Wien, vol. v. 1837), asserting that it feeds upon
the young fruit of the pear, and is certainly not parasitical, although
he had observed the transformations of one of these gall midges in

® De Geer has figured a minute black species with dirty white legs, which he
reared from minute cocoons attached together side by side, found in the burrow of the
larva of one of the pear-leaf miners. The figure has somewhat the air of an
Encyrtus; but the pupwe are naked in that genus. Can it be a Platygaster? or is
it one of the Eulophides, as the antenns seem to imply ? (Mém. tom. i. pl. 30.
fig. 14—17.) He has also figured on the same plate another minute black species
with a large black stigma, which infests the larvee of rose-leaf miners. The an-

tennz are described as very long and multiarticulate, which would prevent this from

being a Megaspilus, although the size of the abdomen is too large for a Microgaster
(pl. so. fig. 21.).
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the same fruit. I am enabled to give the systematic name of this curi-
ous insect described by Schmidberger, having received specimens of
both sexes from him through Messrs. Kollar and Loudon.

The species of Teleas and its subgenera are parasitic on the eggs
of other insects, especially in those of Lepidoptera. Zinannius also
observed one of the species depositing its eggs in the eggs of one
of the Cimicidse (Schrank, No. 761.). M. V. Audouin has also
reared several minute species of Teleas from the eggs of Penta-
toma ornatum, as well as from the eggs of Lepidopterous insects.
The type of this genus is the Ichneumon ovulorum ZLinn. (Teleas
Linnei Fsenb.), which Linneus and De Geer obtained from the
eggs of moths, Another species, confounded with the preceding (T.
ovulorum Esenbeck), was also reared by Goetze and Esenbeck from
the eggs of moths (Gastropacha castrensis). Bouché observed the
female deposit an egg in each of the eggs of a brood of Bombyx
neustria. He describes the larva as elliptical, white, shining, rugose,
subincurved, and one-third of an inch long (Naturg. Ins. p.177.).

Mr. Haliday, regarding the Ichneumon ovulorum Zinn. as a My-
mar, observes upon that group, « The females oviposit in the eggs of
other insects, from which the tiny parasite emerges only in the perfect
state, a single butterfly’s egg often nourishing the transformation of
many individuals.” (Ent. Mag. vol. i. p. 342.)

A species of the same genus (Teleas truncatus Ej. ii. 288.) was
reared by Esenbeck from a gall of Cynips Quercis Gemme. The
same author considers that the Diaprie are parasitic upon the larve
of the Tipulide terricolee, whilst those of Belyta, Codrus, Cinetus, &c.,
which are often found in fungi in the autumn, are parasitic upon the
larvee of the Tipulidee fungicolee ; indeed he reared Proctotrupes par-
vulus from Boletus circinans, which was much infested by the larvee
of a Mycetophila. (Hym. Mon. vol.ii. p. 816. 353.)

Mr. Haliday has given a very interesting account of the habits of
the genus Bethylus, which buries the larvee of some species of Tinea,
which feed upon the low tufts of Rosa spinosissima, dragging them
to a considerable distance with great labour and solicitude, and em-
ploying, in the instance recorded by Mr. Haliday, the bore of a reed
stuck in the ground instead of an artificial funnel, for the cells which
should contain the progeny of the Bethylus, with its store of provision.
(Ent. Mag. No. 7. p. 219.) Flig.73. 17. B. fuscicornis, 18. mandible,
19. antenna of ditto.
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This family exhibits a singular diversity of structure in many of
the species, and of which we meet with nothing analogous throughout
the order. Thus, in the subfamily Mymarides, the wings are orna-
mented with very long marginal bristles ; and in two of the species
(Mymar pulchellus, fig. 78. 16., and a species discovered by the Rev.
A. Matthews), the fore-wings are very long, consisting only of a long
linear branch, dilated and spatulate at the tip. In some species of the
Platygasterides, Plat. (Inostemma Hal.) Boscii Jurine, &c. (fig.
78. 13.), the basal segment of the abdomen of the females is furnished
with a thick curved horn, which extends over the back of the thorax
and head (and which Le Clerc de Laval thought was the sheath of
the ovipositor, but evidently incorrectly). Some of the species have
one or more of the basal joints of the antennee singularly nodose of
dilated, and in the genus Diapria the males have all the joints nodose
and beautifully verticillated (fig. 78. 9.). In the genus Galesus Curtis
(Psilus cornutus Panzer) the head is produced beneath into a long
rostrum, formed by the elongated mandibles’; and in some specimens
of this genus the anterior wings have a notch at the extremity. Such
is the case in one given to me by Latreille under the name of Psilus
cornutus ; and Say has described a genus with similar wings under the
name of Coptera. (Boston Journ. Nat. Hist. vol.i.). In Gonatopus *
the females (fig. 78. 15. G. pedestris) are apterous, with the thorax
singularly constricted, and the anterior tarsi (as well as in the females
of Anteon) are terminated by curious large reflexed claws, which
open and shut like those of a lobster, which Esenbeck (who forms
these insects into a distinct family, Dryinei, on account of the structure
of the sting-like ovipositor) thinks may be used to enable them to seize
and retain hold of insects to be by them carried into their already
provisioned nests.

From this great diversity of structure, the present family neces-
sarily presents many points of relationship with other groups. Thus
Latreille, in his earlier works, followed more recently by Esenbeck
and Boyer de Fonscolombe, introduced the genera Platygaster, Scelio,
and Teleas into the family of Chalcidideet, chiefly on account of the
paucity of joints in the palpi. Mr. Haliday, in like manner, regards

® Mr. Haliday has published an account of a curious encounter which he wit-
d between Gonatopus pedestris and some ants. (Ent. Mag. No. 7.)

1 Latreille evidently considered that these genera ought naturally to belong to the
Proctotrupide, as we see by his observation, Gen. Cr. §c. vol. iv. p. S0.
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the Mymarides as more nearly allied to the last-named family than to
the present, relying on the structure of the thorax, and the position
of the petiole; which, however, presents a marked peculiarity. (Ent.
Mag. No. 4. p. 848.)

Proctotrupes, in the tubular form of the terminal joints of the
abdomen, approaches the Chrysidide ; whilst Bethylus (Omalus
Jur.) has the veins of its wings similar to those of Hedychrum, but
in its habits it is more analogous to Stigmus amongst the Fossorial
Aculeata, to which it is asserted to belong by Haliday (Ent. Mag.
No. 3. p. 276.) and Walker (Ditto, No. 20. p. 411.). Some species,
in the apterous condition of the females (Gonatopus, Scleroderma),
resemble some of the Mutillidee, as Methoca and Myrmosa; whilst
Pristocera, Epyris, and some undescribed genera, make a very close
approach to Meria and Tiphia amongst the Fossores.

Regarding the Mymarides as belonging to the Proctotrupide, on
account of the diversity of the antennz in the opposite sexes, and of
the absence of veins of the wings (thus resembling Diapria, the family
will comprise the six following subfamilies, corresponding with the
divisions proposed by Mr. Haliday in the Entomological Magazine,
vol. i. p.269.: —

1. Mymarides. Head transverse areolate ; antenns inserted above the
middle of the face, & long, slender, and elbowed, ¢ clavate;
mouth destitute of palpi; wings narrowed, densely ciliated, with
a very short subcostal nerve.

2. Platygasterides. Abdomen sessile, depressed, first segment not
campanulate; antenne elbowed, 10- to 12-jointed, inserted near
the mouth.

8. Ceraphrontides. Abdomen subsessile, campanulate, terminal and
ventral segment carinated ; antenne elbowed, inserted near the
mouth ; wings nearly exareolate.

4. Gonatopides. Abdomen convex, not campanulate, last ventral
segment carinated ; antennz porrected, 10-jointed; hind wings
lobed; mandibles toothed.

5. Proctotrupides. Abdomen subsessile, campanulate ; antenna por.
rected, 12-jointed, inserted beneath the front; maxillary lobe
bipartite.

6. Diapriides. Abdomen petiolated, campanulated ; antennz inserted
in the front, 12- to 15-jointed ; maxillary palpi long, 5-jointed.
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The family CHRYSIDIDE ¥, or ruby-tailed flies (corresponding with
the Linnean genus Chrysis), is distinguished by having the abdomen
attached to the thorax by a very short peduncle, and composed of
only three, four, or five segments; the remainder being transformed
into a tubular, retractile, telescopic-formed apparatus, the extremity
of which is furnished with a minute sting, or ovipositor; the anterior
wings have but few veins, and the posterior are nearly veinless. The
under side of the abdomen is concave, and capable of being applied to
the breast ; so that, when alarmed, the insect rolls itself up into a ball.

Fig. 79.
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The body is more or less oblong, shining, and punctured ( fig. 79.
1—9. Chrysis ignita, and details) ; the head is transverse above ( fig.
79. 2. face) ; the upper lip is more or less distinct, and ciliated in
front ; the mandibles are long, subtrigonate, simply incised in Chrysis,
and varying in the number of teeth with which they are furnished
in other genera (fig.79. 10. mandible of Cleptes) : the maxille are

® BisrLiogr. Rerer. To THE CHRYSIDIDA.

Le Pelletier Comte de Saint Fargeau, in Ann. du Mus. d'Hist. Nat. tom. xi. 1806.
(Monogr. Chrysidide with figures.) — Ditto, in Encyclop. Méthod. tom. x.
p- 8. 493.

Dahlbom. Monographia Chrysididum Sueciz. Lond. 1829,— Ditto, in Exercitationes
Hymenopt. parts 2. and 3. 1831. (Monogr. Chrysididum Suecie. )

Skuckard, in Entomol. Mag. No. 17. (Monogr. British Chrysidide. )

Curtis. Brit. Entomology, 2d Edition of No. 1. (Chrysis.)

Coquebert. Illust. Iconogr. .

Klug, in Waltl. Rcise nach Spanien. — (Ditto, in Ehrenb. Symbol. Phys. pl. 45.
not yet published. )

Spinola. Insecta Ligurie, vol. i. and ii.

Fabricius, Panzer, Rossi,§ec.
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terminated by a large pilose outer lobe, the inner lobe being smaller
and slightly produced (fig. 79. 3.). The maxillary palpi are 5-jointed;
the mentum is somewhat goblet-shaped, the labium membranous
and more or less exserted, with the sides turned up in dried speci-
mens (fig.79. 4.) : the labial palpi are short, and 8-jointed. The
antenne are filiform ( fig.79.2.), elbowed at the extremity of the
long basal joint, and composed of 13 joints in both sexes ( fig. 79. 11.
antenna £, 12. ditto ¢ of Cleptes). The thorax is oblong, and some-
what cylindric, the segments of which it is composed being strongly
determined, the collar and mesothoracic scutellum being large and
transverse, the mesothoracic scutum with well-defined parapsides,
and the metathorax being produced on each side at the extremity
into a spine. The upper wings are furnished with one marginal or
costal cell, which is often unclosed at the extremity, and the terminal
veins are more or less indistinct; thus closely resembling Bethylus
and Anteon : the hind wings are almost veinless. The legs are weak,
and of moderate length, the anterior pair in the females not being
ciliated (fig.79.13. fore-leg of Cleptes 9 ). The abdomen is more or less
oblong-ovate, convex above, and concave beneath; nearly rounded or
semicircular in Hedychrum, in which its extremity is entire; whilst
in Chrysis it is terminated by a series of denticulations, and the last
segment is further distinguished by a transverse row of deep punc-
tures. In Chrysis it appears to consist of only three segments ; but in
Parnopes the males have four, and the females three, abdominal seg-
ments; and in Cleptes the males have five, and the females four,
joints. The other terminal retractile segments are capable of being
protruded nearly to the entire length of the abdomen ( fg. 79. 5.),
and are furnished at the extremity in the males with the organs of
generation, and in the females with a minute sting-like ovipositor®,
defended by two compressed semi-cylindrical styles, of the same length
as the ovipositor itself. My figure (79. 6.) represents the under side
of the extremity of the body, with the terminal segments exserted.
In fig.79. 7. the extremity of this apparatus is more highly magnified,
and exhibits the basal portion (4) and the terminal portion (5 ) of
the two valves, and the ovipositor enclosed between them (c). Fig.

* Latreille and especially Dahlbom describe this instrument as a sting ; but it is

unconnected with glands secreting a poisonous fluid, although the insect is able to
puncture the flesh when handled.
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79. 8. represents, still more highly magnified, the appearance of the
last-mentioned organ, exhibiting, at c, the deflexed sides of the chan-
nelled ovipositor, and at ¢ ¢, the two spicule enclosed in the canal on
its under side; whilst f£g.79. 9. shows all these parts extended, and
distinguished by the same letters as have been employed in the
explanation of the construction of the ovipositor in the preceding
families. The composition of the ovipositor itself has not been at-
tempted by Latreille and Curtis; and the account given of its con-
struction in Cleptes (namely, an aculeus, with one lanceolate valve
beneath), by the latter author, must be erroneous. De Geer more
minutely investigated its structure (Mém. tom. ii. pl. 28. f. 19, 20, 21.,
and pl. 29. f. 1, 2.), and proved its analogy with the true sting, which
he figured, with its details, in the former of these plates.

These insects,although but of small or moderate size,are amongst the
most splendid of our native species,being adorned with brilliant metallic
tints, blue and green being the usual colours of the head and thorax, and
fiery copper-colour, or ruby, that of the abdomen®: hence they have
been called the humming birds amongst insects. They may be observed
during the hottest sunshine flying and running with great vivacity
over walls, palings, sand-banks, and occasionally upon flowers, especially
of the Umbelliferee (Kirby, Linn. Trans. vol. iv. p. 196. note), and
upon the leaves of trees. They are constantly in motion, keeping their
antenn in perpetual vibration, varying from tapping the surface of the
object on which they are placed, to an almost imperceptible tremor.

In their economy there is some reason to believe that these insects
differ from the preceding, and that they more especially deserve the
name of cuckoo-flies; the females not depositing their eggs in the bodies
of other insects, but taking an opportunity to deposit them in the nests
of different bees, and other fossorial Hymenoptera, during the period
when the latter are provisioning their nests for the support of their
own progeny, which is thus starved by the intruder being first hatched
and devouring the supply of food. Thus I have constantly found our
largest British species in company with Odynerus antilope (see my
article on the habits of this insect, in the T'rans. Ent. Soe.vol. i.), of
which it is doubtless the parasite, but which does not appear to offer
the slightest molestation, deterred, ppssibly, as Latreille suggests, by

® A piscatorial friend tells me that these insects are famous baits for fishing ; their
colours, perhaps, being attractive to the fish.




HYMENOPTERA. -~ CHRYSIDIDZE. 177

the splendour of its coat of mail*; whilst C.bidentata frequents the
burrowing places of Epipone spinipes, in company with that insect,
especially on Barnes Common; whereas, were it the object of the
Chrysis to deposit its eggs in the larvee of those insects (which of
course would not be produced until some time afterwards), the appear-
ance of the two insects in the perfect state would not be simultaneous.

Dahlbom describes the larve of this family as somewhat resembling
worms, and destitute of feet (Ezercit. Hymenopt. p. 21.). I am in-
debted to Mr. E, Rudder for some particulars relative to the common
species of Chrysis, which that gentleman reared from larvee found in
cells filled with Aphides, formed in the pith of an elder twig stuck into
the ground. In this case, I apprehend, the nests were those of a
species of Pemphredon, or some allied genus, and the Chrysis was
parasitical in the nest: the mode in which the larva fed upon the
Aphides (of which there were at least sixty in each cell) was ob-
served by him; but it might certainly have been the larva of the
maker of the nest which was thus occupied.

Mr. G. R. Waterhouse has also informed me that, in December,
1827, he found, in digging into a rotten post which had holes in it, at
Coombe, several specimens of Chrysis ignita in the burrows; and on
digging further he discovered a continuance of the burrow, in which
were several cells filled with the skins of Aphides, no larva or pupa
being present ; so that it is not improbable that the Chrysides had been
reared in these cells. De Geer discovered one of the species of this
genus—his C. micans—in a resinous gall formed upon the pine; whence
he was led to believe that its larvahad been parasiticupon the caterpillar,
which had been inclosed within it, because he found at the bottom of
the hollow interior of the gall an empty cocoon, formed of a loose web
of silk (which the Chrysis had pierced in order to make its escape),
and also the exuvie of the caterpillar which had disappeared. A corre-
spondent of the Entomological Magazine (J. B. No. 25. p. 477.)
reared specimens of C. bidentata and neglecta, in company with soli-
tary wasps, from cells found in the earth, attached to the stump of a
tree. Another correspondent of the same Magazine (Delta) asserts
that Chrysis cyanea deposits her eggs in the cells of Chelostoma

® Latreille informs us that he had observed Chrysis ignita lurking about the cells
of Philanthus apivorus, in order to deposit eggs in the nest of the latter, which, after
perceiving the design of the Chrysis, chased it away. (Mon. Fourmis, p. 320.)
‘Walckenaer states that the same species enters the burrows of Cerceris ornata, which
are stored with a supply of a species of Halictus. (Mém. Halictus, p. 42.)

VOL. II. N
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florisomne (a solitary bee); and that the larvae produced from the eggs
of the former feed on the larvee of the Chelostoma, and undergo their
metamorphoses in the cells prepared for these last * (Ent. Mag. vol. i,
p- 887.) Saint Fargeau, however, who has more carefully examined
the economy of these insects, states that the egg of the Chrysis does
not hatch until the legitimate inhabitant has attained the greater part
of its growth as a larva, when the larva of the Chrysis fastens on its
back, sucks it, and in a very short time attains its full size, de-
stroying its victim. It does not form a cocoon, but remains a long
time in the pupa state. (Enc. Méth. tom. x. p. 9.)

In the 21st Number of the same Magazine (p. 77.) has been noticed
the discovery of Hedychrum bidentulum, which appears to be para-
sitic upon Psen caliginosus; the latter insect had formed its cells in the
straws of a thatched arbour, as many as ten or twelve cells being
placed in some of the straws. ¢ Some of the straws, perhaps about
one in ten, contained one, or rarely two, of the Hedychrum, placed in-
discriminately amongst the others.” Walckenaer, in his Memoir
upon Halictus (p. 83.), informs us that Chrysis [ Hedychrum] lucidula
waits at the mouth of the burrows of these bees, in order to deposit
jts eggs therein ; and that when its design is perceived by the bees,
they congregate together and drive it away.

M. le Comte de Saint Fargeau states, that the females of Hedychrum
sometimes deposit their eggs in galls, whilst H. regium oviposits in
the nest of Megachile muraria ; and he mentions an instance in which
the bee, returning to its nearly finished cell laden with pollen paste,
found the Hedychrum in its nest, which it attacked with its jaws;
the parasite immediately, however, rolled itself into a ball,so that the
Megachile was unable to hurt it; it, however, bit off its four wings
which were exposed, rolled it to the ground, and then deposited its
load in the cell and flew away, whereupon the Hedychrum, now wing-
less, had the persevering instinct to crawl up the wall to the nest, and
there quietly deposit its.egg, which it placed between the pollen paste
and the wall of the cell, which prevented the Megachile from seeing
it. (Enc. Méth. tom. x, p. 8.)

® The passages connected with this history, published in 1838, in conjunction with
others which appeared in the same work, recall to mind the existence of feelings
which I am happy to say have long ceased. The date of my memoir upon the
Chalcidide, published in the Zoological Journal, and the amount of materials known
to have been collected by me upon that family, and still intended for publication,
are sufficient to show that they ought never to have been entertained.
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The species of the genus Cleptes vary considerably in the colours
of the opposite sexes, whence the males of the type have been named
semiauratus, and the females aurata. I have found this insect very
abundantly in gardens at Chelsea, in July and August, flying over and
creeping upon the ground and low plants. Of the other British
species, Saint Fargeau observes,  J'ai vu le Cleptes nitidule allonger

. beaucoup son tuyau auprés d’une larve de Tenthréde, et le pousser
vivement contre elle. Quoiqu'il lui edt fallu pour cela recourber son
abdomen et diriger ce tuyau entre ses pattes en avant de Ia téte,
I'opération entiére fut l'affaire d'une seconde.” And in the Encyclo-
pédie Méthodique (tom. x. p.9.) he adds, “ J'ai vu une femelle
du Clepte semidoré entrer successivement & reculons dans les trous
qu'avoient formés en s'enfongant en terre un grand nombre de larves
d’une Tenthrédine qui avoient vécu sur un méme groseiller. L’année
suivante je jouis 4 cette méme place d’'un spectacle fort brillant; un
centaine de males et quelques femelles de cette espce, couroient dans
tous les sens sur le petit espace de terrain ou les larves de Ten-
thrédine s’etoient cachées, et reflétoient toutes les couleurs des pierres
précieuses. Ce spectacle se renouvela pour moi plusieurs jours de
suite de dix a onze heures de matin; ces individus dispersoient aprds
cette heure, et je pense que ceux que je voyois chaque jour étoient
nouvellement éclos dans cet endroit.”

The exotic insects of this family are by no means of common oc-
currence ; indeed, Mr. Swainson, who collected the insects of this
order assiduously during his travels in Brazil during several years,
informs me that he discovered only one species of the typical genus
Chrysis. Some Indian species are very brilliant (Donov. Ins. Ind.),
as are also those of the genus Stilbum, which is widely dispersed,
some species being found in Australasia, India, Africa, the South of
Europe, &c. The genus Parnopes Latr. is remarkable for having
the maxillee and labium greatly elongated, forming a long and slender
tongue (fig. 79. 14.), applied beneath the breast ; and the maxillary
and labial palpi are nearly obsolete and 2-jointed. Latreille (Annales
du Muséum, tom. xiv., and Bulletin Soc. Philomat. 1811.) and Saint
Fargeau (Encycl. Méth. tom. x. p. 8. and 497.) have detailed the
economy of this genus, the type of which is found in France, and
which deposits its eggs in the nests of Bembex rostrata. According
to the more recent observations of the last named author, the female
Parnopes enters backwards into the nest of the Bembex (thus evi-
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dently showing its object to be to deposit its eggs therein). It is
probable that it only then deposits a single egg, as generally a single
larva of the Parnopes is only found, and which is engaged at the be-
ginning of the spring in sucking the larva of the Bembex, upon the
back of which it has fastened itself.

These insects are extremely interesting in regard to their relations
with the other tribes of Hymenopterous insects, being, as Latreille
observes (Consid. Génér. p.'76.), “sur les confins des deux sections ”
[Terebrantia and Aculeata]. Mr. MacLeay considered them as allied
to some splendid parasitic and exotic bees (Hore Entomol. part 2.
p- 429.) ; and hence Mr. Stephens arranged them after the bees, suc-
eeeded by the Chalcididee, &c. which are supposed to be most nearly
allied to the Strepsiptera; and Mr. Curtis (Brit. Ent. fo. 724. Jan.
1889) considers that Cleptes, in the minute size of the labrum, forms
the link between this family and such species of Chalcididee [still mis-
named Cynipidee by Curtis] as have the labrum distinct, although
small; (Chalcis [Smiera] and Perilampus); and he further states that
he has lately received a most remarkable metallic bee from America,
which will prove, he expects, -that there exists a strong affinity be-
tween the Andrenide and Chrysidide.

It is not indeed improbable thata close relation may exist between
these insects and some of the parasitic bees ; and indeed Parnopes, in
the structure of-its maxille and labium (fig. 79. 14.), and almost
obsolete palpi, seems to confirm this; but I agree with Latreille in
thinking Cleptes allied to Bethylus, and with Shuckard in considering
them as related to Tiphia, Meria, &c.: indeed, the Epyris aurichalcea
of Klug’s MSS. from Cuba, and E. Carcelii Westw., a remarkable
insect in the collection of M. Serville, brought from Palestine by the
late M. Carcel, evidently confirm this relation,

The second general section of the Hymenoptera, corresponding with
the ACULEATA of Latreille, the H. Ovitithers of St. Fargeau, and
H. Monotrocha of Hartig, is distinguished by the females (and neu-
ters ® of such species as live in society) having the organ of oviposi-

* It is now generally admitted that these neuters (as they have heen miscalled),
both amongst the bees, wasps, and ants, are individuals of the female sex, which,
from the peculiar manner in which they are nourished, become abortive, and acquire
habits totally dissimilar from those of the true females. This has long been known
to be the case with the bees; the neuters possessing the power, when deprived of
their female (or queen), of transforming a larva into a queen, which, under ordinary
circumstances, would have produced a neuter bee, or worker; and Huber, the
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tion converted into a sting, connected with poisonous glands ; com-
posed of a slender horny acute dart, channelled beneath, and inclosing
two spicule, which are retro-serrated at the tips, and connected at the
base with a poison bag® in both females and neuters, and also with
the ovaries in the females. This organ is defended, when at rest, by
a pair of lateral plates, articulated in the centre, and forming together
a kind of scabbard, or sheath, as in the Terebrantia. My fig. 79.
15—20. represent the details of the sting of the common wasp.
Fig.15. exhibits the terminal segments of the abdomen laid open, and
exhibiting the sting in sitw; s p is the terminal spiracle of the abdo-
men; b, the basal, and b b, the terminal parts of the lateral sheaths
of the sting ; c being the sting itself, and ¢ the basal muscles of the
spiculee; the dotted part of this figure shows the action of the sting,

admirable historian of the ants, has confirmed this, having observed an occasional
sexual intercourse between the males and workers, which was, however, followed by the
death of the latter, their organisation not allowing them ordinarily to bring forth eggs:
although in certain cases the workers have even been recorded to produce male eggs,
the instinct of the males having thus proved them to be of the opposite sex, It isonly
amongst the social tribes that these imperfectly developed females are found; and
when we consider first, the necessity which exists for the performance of the multi-
tudinous labours of the community; and second, the immense numerical excess of
these neuters over the females (which latter it will be remembered are merely nor-
mally perfect animals), we cannot but be struck with surprise at the remarkable
instinct evinced by these insects, which pels them by an artificial process to
render the greatest part of thecommunity abortive. It is true that the neuters, which
are for the most part the feeders of the society, are not the parents of the objects of
their charge; whence we might at first entertain the notion that they cannot possess
the sense of philoprogenitiveness in its full extent; but their laborious assiduity in
support of the community, together with other circumstances, contradicts such a
supposition.

* This poisonous secretion emitted by the sting is soluble in water, but not in
alcohol, and separable from the former in the state of white powder; and, when
the latter is added, giving a slight red tinge to paper stained with vegetable blue
(Kirby and Spence, vol. iv. p. 139.); and Dr. Bevan states, that, if a humble-bee be
made to sting litmus paper, the colour is changed toa bright red. Hence,
Fontana ( On Poisons, vol. i. p. 265.) considers that it is mixed in a very small degree
with an acid, and not with an alkali: so that spirit of hartshorn is one of the most
effectual remedies against the stings of these insects. Its effects are produced when
introduced into a wound made by a needle, thus proving that it is not the sting
itself which causes the pain. If a bee be made to strike a piece of glass with its
sting, and leave a drop of poison, the latter, under the microscope, gradually pro-
duces oblong pointed crystals. (Bevan, Honey Bee, 2d ed. p. 331.; and see also
Blot, in Mém. Soc. Linn. de Calvados, vol. i. in which, the nature of the poison and
its effects in the different families is treated upon in detail. )
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detached from its sheath. [Fig. 16. represents the same parts, but
seen from beneath. Fig.17. exhibits the sting detached, including
the two spicule in situ. Fig.1s. is the sting, or rather the chan-
nelled dart, grooved beneath for the reception of ( figs. 19. and 20.) the
two spicule, separated from the dart, and retro-serrated at the tip.
The lettering of these parts being the same throughout, and corre-
sponding with the letters explaining the figures of the same parts in
the preceding families, will clearly show the analogies between the
sting and the ovipositor. Latreille (Gen. Cr. tom. iv. p. 51.) and St.
Fargeau ( Hist. Nat. Hym. p. 80.) expressly state that the eggs are
not excluded by the sting, and that this organ is only composed of two
sete, one being inclosed in the other; had they, however, consulted
Swammerdam’s 18th and 19th plates, they would have perceived that,
in both these respects, they had fallen into error. Indeed, when it is
remembered that the ovipositor or terebra is but the external outlet
of the ovaries and oviduct in the preceding tribes, and that the ana-
logies between it and the true sting are unquestionable, as now illus-
trated in my various figures, we are, as it seems to me, warranted in
considering that the eggs do pass through the sting in the act of ovi-
position ; and this, indeed, is expressly asserted by Dr. Bevan ( Honey
Bee, p. 319. 2d edit.). Hence the account given of this operation by
St. Fargeau (Hist. Nat. p. 90.), and considered by him as the chief
ground for the primary division of the Hymenoptera, cannot be cor-
rect. ¢ La ponte n’a point d’organe extérieur et visible ; 'anus de la
femelle est susceptible de s’ouvrir largement; lors de cette ouvert-
ure, il laisse apercevoir un large cavité, au fond de laquelle est un
orifice, qui est celui de l'oviducte. L’ceuf sorti de I'oviducte par
cet orifice, tombe dans la cavité anale (figurée par Réaumur, tom.v.
pl. 29. f. 1.) ; et celle-ci s’ouvrant, le laisse glisser le plus souvent &
la place,” &c. It appears to me that the whole account here given of
this operation is gratuitous. The orifice at the bottom of the anal
cavity, congidered as that of the oviduct, has, as far as I can ascertain,
no existence but in the theory of St. Fargeau. I can find no notice
taken of it by Swammerdam and Réaumur ; indeed, the latter copies
the figure given by the former of the internal organs of the female.
The antennse are almost invariably simple, and, with very few ex-
ceptions, are formed of thirteen joints in the males ( fg. 81. 13, 14.),
and twelve in the females ( fig.81.8.); the palpi are filiform, the
maxillary having ordinarily six, and the labial four, joints ; but these
numbers vary in the tribes of bees and ants. All the wings are veined,
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and exhibit several perfect cells. The abdomen, united to the thorax
by a longer or shorter peduncle, is composed of seven joints in the
males ( fig. 81. 10.), and six in the females ( fig. 81. 1.).

These insects are generally of a moderate or large size. The larve
have no legs, and are subvermiform, or grub-like, in their form. In
the fossorial families, and in some of the wasps, they are nourished in
cells prepared by the parents, in wood, sand, earth, &c.; and feed
upon larvee or perfect insects, stored up for their support by the fe-
males. In the ants, the larvee are kept in masses, not being inclosed
in separate cells, but in a large and general nest, and fed by workers
with the juices of fruits, vegetables, animals, &c. In the typical wasps,
they are arranged singly in cells, in beautifully constructed combs,
being fed with animal or vegetable juices by the females or workers
from time to time. In the solitary bees, the food consists of a supply
of pollen paste, laid up by the parent insect in the solitary cell in
which the larva resides ; and in the social bees, the larvee are, as in
the wasps, inclosed in separate cells in regular combs, and are fed
by the workers with honey.

With respect to the general economy of the Aculeata, two groups
exist ; namely, 1. those species which live in society, having indivi-
duals of the neuter sex; and 2. those which are solitary in their
habits, and consist only of males and females. This is surely a far
more natural distribution than that primarily employed by Saint Far-
geau, from the nature of the food, namely Phytiphages and Zoo-
phages (vide anté, p. 36.). When, however, we consider that many
bees and wasps are solitary nest-makers, and many others parasites,
and that all these are unprovided with neuters, there is reason to
doubt the propriety of the adoption of such a principle of distribution,
and to believe, on the other hand, that an arrangement founded upon
the general structure of the different groups is the most satisfactory :
and Latreille, having proposed several modes df distribution of this
section, founded upon such structural considerations, I have not hesi-
tated to adopt this principle, and have accordingly employed the ar-
rangement proposed in his most valuable work, the Genera Crusta-
ceorum, &c.; inwhich he divides it into two subsections : 1. the Pre-
dones, or sand-wasps, ants and wasps, including the families Sphegimz,
Crabronites, Bembecides, Scolietee, Mutillariee, Formicariee, Vesparez,
and Masarides ; and 2. the Anthophila, or bees, comprising the An-
drenetee and Apiariee. In the Regne Animal, he has raised the For.
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micariee and Mutillariee into a third subsection, named Heterogyna
(from the apterous condition of some of the individuals), placed at
the head of the section; and the Vespide intoa fourth, named Diplo-
ptera (from the folded fore wings), immediately preceding the bees.
With Mr. MacLeay, I can, however, scarcely think the folding of the
wings in the wasps to be a character of sufficient importance to war-
rant the establishment of a distinct subsection equivalent with the
others.

The subsection PrzEDONES has been divided by Latreille into three
groups: namely, 1. the Fossores Latr. ; 2. the Heterogyna (including
the Mutillidee and Formicidee) ; and 8. the Diploptera, or wasps. The
term Fossores, employed for the first group, is not, however, sufficiently
precise, since many of the bees and wasps are equally fossorial. I
would, therefore, propose in its stead that of Insectivora, as all the
species feed in the larva state upon other insects. The Heterogyna
ought to be restricted to the ants; the apterous condition of the fe-
male Mutillidee, which are in all respects Fossores, not being suffi-
cient to warrant their introduction in the same group as the ants ; for
which, as the females are winged, it will be necessary to employ
another name. I therefore divide the Praedones into the three follow-
ing groups :

1. Insectivora. Fore wings not folded. Larvee solitary, feeding on
other insects. (Linn. gen. Sphex and Mutilla.)

2. Sodales. Fore wings not folded. Larvee social. (Linn. gen.
Formica.)

8. Diploptera. Fore wings folded. Larvee, in the social species,
separately enclosed in cells. (Linn. gen. Vespa.)

The natural arrangement of these groups is, however, very difficult.
Latreille, in his late works, has placed Formica at the head of the
Aculeata, with which. is arranged Mutilla, followed by the Fossores;
commencing the latter with the Scoliidee, and terminating with the
Crabronide, passing by some of the latter (as Cerceris) and the un-
folded-winged wasp-genus Ceramius K., to the solitary wasps. In
his Genera Crustaceorum, &ec., he, however, placed the ants, wasps,
and bees in juxtaposition ; a step which appears to me to be so ad-
vantageous that I bave adopted it in the following pages.®

® The consideration that the Nexropterous Termitide agree in so many particulars
with these Hymenopterous groups, is a strong argument against the adoption of the




HYMENOPTERA. — FOSSORES. 185

The first of these three groups, INsgcTIVORA®, or the Fossores
Latr., comprises the different families of sand and wood wasps, and
corresponds for the most part with the Linneean genera Sphex and
Mutilla, distinguished by having the wings generally developed in
both sexes (some of the Mutillidee excepted), without the existence
of individuals of the neuter sex, and which consequently are solitary
in their habits. The legs are formed for walking and burrowing only,
and are not fitted for collecting pollen, the basal joint of the posterior
tarsi not being enlarged; the wings are never folded, the tongue is
never thread-like nor lance-shaped, and the body is not clothed with
hairs fitted for the transport of pollen.

In general the females excavate cells in the ground, or in posts,
&c., in which they deposit, together with their eggs, various larvee or
perfect insects, and sometimes spiders (according to the species),
which are destined for the support of their progeny when hatched.
Occasionally the insects composing this store are first stung to death,
and then buried : but sometimes they are only slightly stung, so that
they continue half-alive, to be killed by the larvee when hatched.
These larvee are white worm-like grubs, destitute of legs, which would
be an incumbrance to them in their narrow cells. When full grown

® Bisriogr. Rxrxr. o THE INsEcTivoRA on Fossorxs.

Van der Linden. Obser. sur les Hym. d’Europe de la Fam. Fouisseurs, in Mém.,
Acad. Sc. et Belles Lettres, Bruxelles 1827, pt. 1., 1829, pt. 2.; and ditto,
separately, 1829. 4to.

Shuckard, in Trans. Ent. Soc. vol. i. A few Observ. on Habits of Indigenous
Aculeate Hymenoptera. — Ditto, vol. ii. p. 68. ( Description of n. sp. )— Ditto,
An Essay on the Indigenous Fossorial Hymenoptera, London, 1837. 8vo.

Dahlbom. Exercitationes Hymenopterologicz.

Roesi, Christins, Jurine, Perty, Spinola, Panzer, Savlgny (Egypt), Saint Fargeau
(Enc. Méth.).

“ habitudes morales " of these tribes, as of primary importance in effecting their dis-
tribution (proved by the identical method of forming their cells). Some of the
latter (Odyneri) are so closely allied to the sand wasps, that they might with even
greater propriety be termed folded-winged Insectivorous Pradones than solitary Di-
plopters. The economy of the social ants, on the other band, notwithstanding their
sociality, is so different from that of the social wasps, that it may, perhaps, be ulti-
mately questioned, whether it would not be more natural to adopt a classification,
founded upon the affinity of the sand wasps and solitary wasps; placing the Scoliide
and Moutillidee at the head of the former, rather than break this affinity by placing the
ants between them.
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they spin a cocoon, in which they pass the pupa state. The perfect
insects are generally very active, and fond of the nectar of flowers,
especially those of the Umbelliferee. They delight in the hottest sun-
shine, flying and running over sand banks exposed to the mid-day
sun, and keeping their wings in continual agitation; their sting is
exceedingly powerful, and in the large exotic species a wound from it
must be attended with dangerous results.

We are indebted to Saint Fargeau for the notice of an interesting
peculiarity in the structure of these insects, indicative, to a certain
extent, of their economy, which he has described in the Encyclopédie
Méthodigue (tom. x.), in a memoir upon the genus Macromeris, in
Guérin’s Mag. de Zoologie, and in others upon Gorytes and Crabro,
in the Annales de la Soc. Ent. de France. Having observed that the
species which form their own nests are distinguished by baving the
anterior legs, and especially the tarsi, furnished with strong spines,
and the posterior tibiz denticulated or spined, he correctly considered
the former of these characters as serving for burrowing, and the
latter for carrying the prey; and he was thence induced to regard
those species which have no spines or cilie on the anterior and
posterior legs, as incapable of burrowing and provisioning a nest, and
consequently as parasites, depositing their eggs in the nests already
provisioned by other burrowing Hymenoptera.* It does not, however,
appear to have been yet observed at what particular period (with
reference to the real inhabitant of the cell) the parasite is hatched ;
nor whether it merely contents itself with feeding, cuckoo-like, upon
the food destined for the supply of its fosterer, which is thus starved
to death; or whether, on the contrary, it devours the latter, although,
perhaps, it is most natural to suppose that it would do both. An
entomologist of our country, who has studied the fossorial Hymen-
optera in the true spirit of scientific inquiry — W. E. Shuckard —

¢ St. Fargeau ( Hist. Nat. Hym. p. 6.) draws a very proper distinction between-
those parasites which, like the cuckoo, realise the true sense of the word parasite, and
those which prey upon or in the bodies of other insects, as the Ichneumonide, &c.
which are often also called parasites. St. Fargeau proposes to call them ¢ Car-
nassiers.” This term does not, however, sufficiently indicate them as living within
" the intestines of the victim, upon which they are exercising thelr cannibal pro-
pensities. Latreille had indicated this diversity by calling a tribe of parasite bees
Cucullinee ; but, as St. Fargeau observes, the term parasite is the proper name for
such species, sanctioned by well-known and immemorial use. The Ichneumonid=
have been called ¢ Cuckoo-flies” by some English writers, (and in p. 82. I have
adopted this expression), but it is not sufficiently precise.
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has disproved a portion of St. Fargeau's theory, by observing, that
although the sand burrowers have spined legs, others which are
destitute of spines burrow in wood.* (Trans. Ent. Soc. vol.i.) The
reason for this appears to me obvious: the sand burrowers have need
of powerful brushes to enable them to make their way through the
fine loose particles of sand, whilst the wood burrowers must have
recourse to their strong, broad, and multidentate mandibles.+ Mr.
Shuckard has further objected to the supposed use of the spines of
the hind legs for carrying the prey, regarding them as applicable to
the formation of the cells, or for the closing of its mouth ; in support
of which latter opinion he has given an instance in which he had
captured one of these insects with the hind tibie thickly coated with
clay. It is to be observed, however, that in those Aculeate Hymenoptera
whose proceedings have been observed, the materials for closing the
cells are carried by the jaws. I have also published a memoir still
further limiting the theory of Messrs. St. Fargeau and Shuckard (in
the Annales Soc. Ent. de France for 1836), having observed the rare
British species Miscophus bicolor at Coombe Wood, and a species of
Pompilug on the Drachenfels, both of which are destitute of spines on
the fore legs , in the act of burrowing in the sand ; and having further
noticed a female of Pompilus petiolatus, which has simple fore legs,
engaged in carrying her prey by the help of her jaws and fore legs,
and not by the help of the hind legs. Cerceris leeta, on the other hand
(whose proceedings I have described in the Trans. Ent. Soc. vol. i.
P- 203.), although furnished with strong posterior tibial denticulations,
carries its prey with its four fore-legs, the hind legs alone being
extended.

® St Fargeau himself appears indeed to have been aware of the limitation ne-
cessary to be thus imposed on his theory, for in his memoir on Crabro he speaks of the
presence or absence of spines on the anterior tarsi, indicating that these insects * tra-
vaillent dans la terre ou dans la bois.” (Ann. Soc. France, 1834, p. 692.)

4+ The variation in the form of the mandibles is not, however, conclusive as to the
differences in economy ; for in several of the Crabronide, which are distinctly wood-
borers, the mandibles, as observed by Mr. Shuckard, *“are merely bidentate at their
apex. May not this disparity arise from the different nature of the wood they are
instinctively led to form their nests in ? for I have always found that the insects with
this shaped mandible make their cells in subputrescent and soft woods, chiefly de-
caying willows.” (Essay Foss. Hym. p. 12.)

t The theory of St. Fargeau ought moreover to apply to the solitary wasps,
Odyneri, &c., which are truly fossorial, as well as to the Fossores; and yet the
females of Odynerus have simple tarsi, but are not parasites, provisioning their
own nests. (See my notice of the habits of Odynerus Antilope, Trans. Ent. Soc.
vol. i. p. 78.)
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Fig. 80.

With a view to illustrate this subject more completely than has
hitherto been done, I have given in fig. 80. a series of illustrations of
the structure of the anterior and posterior legs of various species,
whose economy has been discovered, and which it will be seen vary
very considerably inter se, so as to have led Saint Fargeau to adopt
the theory above noticed. I have also added figures of the mandibles
of the different species in question, although the precise share which
these organs take in the economy of the several insects has not been
clearly noticed: the figures marked t 1 represent the anterior tibia
and tarsus, t 3 the posterior tibia, and m the mandible Fig.80. 1.
represents these details in Crabro cephalotes 2, a wood-boring spe-
cies; and in which the anterior tarsi are but very slightly armed with
short thin spines: the hind tibiee are very strong and rough, with short
thick spines. Fig. 80. 2. represents the, same /parts in Pemphredon
unicolor, also a wood boring species, having the anterior tarsi very
slightly spined, but furnished on one side with long curved hairs;
the hind tibiee have only four minute spines on the margin. Fig.80.3.
are from Gorytes mystaceus ; the fore legs being still less spined,
and the hind tibiee quite simple. This species I have selected, as
being that which led Saint Fargeau to establish his theory, consider-
ing it a parasite. It is, however, as Mr. Shuckard and myself have
discovered, a predatory species; and that gentleman states that he has
seen it enter a sand bank with its prey. Mellinus arvensis ( fiy. 80. «.)
has stronger and longer spines to the fore tarsi, and the hind tibia
has a marginal row of short spines. This is common in sandy dis-
tricts, its prey consisting of Diptera; but it has not been observed
to burrow, unless indeed Réaumur’s figure, subsequently noticed, be
intended for it. Fig. 80. 5. represents a more decidedly fossorial
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species, Gorytes 4-fasciatus Fab., at least judging from the armature
of the legs ; but its economy has not been observed. [Fig. 80. 6. ex-
hibit the legs of Miscophus bicolor, observed by me to burrow in sand ;
the fore legs are, however, very sparingly armed with short simple
spines, and the hind tibiee nearly simple ; and fig. 80. 7. are details of
Cerceris arenaria, a true sand burrower ; having the fore legs very
strongly ciliated, and the hind tibie armed with many short strong
spines. Other figures, illustrating the fossorial structure of the legs,
will be found under the family Sphegidee ; in which also will be found
the details of Ceropales maculata, a species having perfectly simple
legs, and regarded as a parasite.

Although there is much general similarity in the habits of the truly
fossorial species, there is considerrble diversity in the details of their
proceedings : thus, whilst Oxybelus conveys its prey by means of its
hind legs, Pompilus and Ammophila walk backwards, dragging it
with their mandibles. ¢ Astata, Tachytes, Psen, Crabro, Mellinus, and
Cerceris, fly bodily and directly forward with it in their mandibles,
assisted by their fore-legs.” (Shuckard, l. c.) From my own observ-
ations, each species appears ordinarily to confine itself to its own
particular prey. Instances are on record, however, in which con-
siderable diversity in the prey of the same species has been observed :
this probably arose from the female not being able to discover her
legitimate prey; thus Serville and Saint Fargeau state that Bembex
rostrata indifferently collects the species of Eristalis, Stratiomys, and
the larger Muscide ; but it may be regarded as the ordinary rule,that
each species confines itself to its peculiar prey: thus, numbers of the
same species of fly or larva are found in the same cell, although this
must sometimes be a matter of difficulty ; as, in the case recorded by
Réaumur (tom. vi. p. 272.), where numbers of individuals of a species
of Anthrax, ¢ plus rares qu'aucune des [mouches] précédentes,” were
found ¢ dans d’autres trous;” and in other cases mentioned to me by
the Senator Van Heyden, of Frankfort, and M. Audouin, in which
numbers of the very rare Ogcodes gibbosus had been thus stored up
by one of these insects for its young.* The prey is, moreover, very
various, comprising insects of nearly every order; the Coleopterat,

* Réaumur also figures (tom. vi. pl. 27.) cells separately filled with numbers of
specimens of a Chironomus? Tetanocera? and Thereva ?

f Mr. Shuckard states that he knows only one instance in which a Coleopterous

is subject to the attacks of these Fossores; namely, Strophosomus, one of the

Curculionide, preyed upon by Cerceris arenaria. Lixus Ascanii, and several other
Curculionidee, are preyed upon by several other species of Cerceris. (See infrd.)




190 MODERN CLASSIFICATION OF INSECTS.

Hemiptera, Homoptera, Lepidoptera, Hymenoptera, Diptera, and
spiders, contributing to the support of this tribe : and insects in the
larva, pupa, and imago states are employed for this purpose. The
number of individuals enclosed in each cell varies according to the
size of the species, and of the progeny for whose support it is
buried: thus, whilst Ammophila subulosa buries a single Lepidopterous
larva, as many as fifty or sixty Aphides are shut up in a single cell
by other species.

). The Insectivora or Fossores are divisible into the gix following
families: 1. or 9. Crabronide; 2. or 10. Larride; 8. or 11. Bem-
becide; 4. or 12. Sphegidee ; 5. or 18. Scoliidee; and 6. or 14. Mu-
tillidee. The latter family, although placed by Latreille with the
ants in his section Heterogyna, naturally enters the same group as
Scolia, Tiphia, &c.; the female Mutille being evidently apterous
Fossores, rather than solitary ants: indeed, the supposed males of
one of the Mutillideous genera Methoca have until very recently been
regarded as a distinct genus belonging to the Scoliidee. In some of
the works of Latreille three other families are added, namely, the
Nyssonii, separated from the Crabronide, the Pompilidee from the
Sphegide, and the Sapygide from the Scoliidee. In regarding them
merely as subfamilies, I adopt the views of Latreille’s Genera
Crustaceorum, &c.

The family CRABRONIDZE * Leach, with which T also unite the Nys-
sonidee Leach, have the head generally large (fig. 81. 1. Crabro

* Bisriogz. Rxrxr. To TEX CraBRONIDE.

Scheven, in Der Naturforscher. St. 20 (palmated species of Crabro.)

Lepelletier de Saint Fargeux. Mém. g. Gorytes, in Ann. Soc. Ent. de France, tom. i.
— Ditto, together with M. Brullé, Monogr. g. Crabro, in Ann. Soc. Ent, de
France, 1834.

Latreille. Note of Habits of Philanthus apivorus. Bull. S8oc. Philomat. tom. ii.,
1799, and in the Hist. Nat. Fourmis.

Thunberg. Note on Trypoxylon figulus in Vetensk. Acad. nya Handl., 1808, —
Ditto, Monographia Philanthi, Nov. Act. Upsal, vol. vii.

Brullé, in Ann. Soc. Ent. de France, tom. ii., 1833 (n. g. Nephridia.)

-Shuckard, in Trans. Ent. Soe. vol. i. and ii. (u¢ suprd.)

Schdffer. (Crabro cribrarius) Abhandl. von Insect. No. 11.

Schreber, in Der Naturforscher, 15 St. and 20 St.

Kettel, in Isis, 1828 ( Crabro parisinus.)

Fabricius, Spinola, Panzer, Jurine, Rossi, Brullé (Morea), Savigny, (Egypte).
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vagus; 2—10. details of ditto, 2. the head seen in front), and nearly
square when viewed from above, and sometimes broader than the
thorax ; the upper lip is generally transverse, small, and but slightly
prominent ( fig. 81.8.); the mandibles have the outer margin but
slightly curved, and not with a deep incision on the outside near
the base, as in the Larridee : they are narrow, and vary in the number
of their terminal teeth (fig. 81. 4. 5.), being sometimes entire; the
maxille (fg. 81.6.) and labium (fg. 81. 7.) do not unite to form
an elongated snout ; the antenne (fig. 81.8. ¢ 9. &; 13. @ ditto of
Crabro cribrarius, 14. @ Crabro tibialis) are straight, or somewhat
elbowed, often gradually incrassated, the joints being short and
closely united together. The collar is less elevated than the me-
sothorax, and very short, its sides not extending to the base of the
wings. The legs are of moderate length; the anterior tibiee have a di-
lated spur, pectinated on the inside; and the basal joint of the fore
tarsi bas a corresponding notch, which is ciliated. The abdomen is
of variable form, being in some species attached to the thorax by
means of a long peduncle. The number of the submarginal cells
varies from one to four.

This family is of considerable extent, and comprises insects of
moderate size, often closely resembling wasps in their appearance and
colouring, and of great activity ; they are especially fond of settling
on the broad leaves of plants exposed to the sun.

This family may be divided into two subfamilies, the Crabronides
and Nyssonides. In the former the head is large and square ; the an-~
tenna often thickened at the tips ; the abdomen either oval or elliptic,
being largest in the centre, but sometimes it is clavate, the base being
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narrowed into a peduncle. In the early works of Latreille, some of
the genera arranged in this subfamily in the generic synopsis were
placed with the Nyssonidee and Larridee ; the chief difference between
the two families, given in the Considérations Générales, being the large
size of the head in the Crabronides. In thus uniting them with the
other Crabronides, I follow the arrangement of the Régne Animal.
The species of this family are varied in their economy, the same
genus occasionally comprising species which are apparently parasites,
as well as others which form their own nests ; at least if we regard the
armature of the legs as indicative of these habits. Such, for instance,
is the case in the typical genus Crabro, which St. Fargeau has sepa-
rated into eleven genera, founded primarily upon the presense or
absence of cilie in the fore-legs of the females. Other characters
have also been selected, which certainly appear too trivial, even in
some cases separating the sexes of the same insect, as suggested
by Mr. Shuckard (Essay, p. 121. and 142.).  This genus comprises
some singular modifications of form, especially in the males, some of
which have only 12 joints in the antenne ( fig. 81. 9.), offering a re-
markable exception to the characters of the Aculeate division. St.
Fargeau is evidently correct in regarding these individuals as males
with anomalous antennz rather than as females with 7-jointed ab-
domens (fig. 81. 10.), as they were considered by Vander Linden.
Crabro lapidarius, fossorius L., vagus Linn. ( fig. 81. 1.), and others
forming St. Fargeau’s genus Solenius, exhibit this peculiarity, several
of the joints being notched beneath in the males, as well as C. Phi-
lanthoides Panz. (subterraneus Fab.), C. alatus Panz., and others
forming the genus Ceratocolus S¢. F., in which they are entire, as
they are also in C. (Thyreus St. F.) vexillatus Pz., in which the
identity of the male sex is proved by the fore-legs. St. Fargeau
asserts the same of C. tibialis Fab., Pz.; but this is inaccurate, the
male antenne (although very irregular and notched) being decidedly
12-jointed (fig. 81. 14., and see my Observations in Trans. Ent. Soc.
vol. i. p. 204. tab. 22.). Mr. Curtis described the labium as varying
congiderably in the two sexes, being very short in the females, but as
long as the palpi, and subcylindrical in the males. In recent specimens,
however, which I have dissected of C. cribrarius and vagus, the labium
of the females (fig. 81. 7.) is longer than the palpi, dilated at the tip,
and furnished on each side at the base with a minute lacinia, at least
in the latter (fig. 81.11.). This genus is further remarkable for
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having the ocelli in some of the species arranged in a slight curve, and
not in a triangle; and the anterior tibia in the males of some of the
species are singularly dilated into a broad horny plate.* In Crabro
tibialis Pz., the basal joint of the anterior tarsi is also furnished with
a broad wing-like membrane, overlooked by St. Fargeau and Brullé,
who form this insect into the genus Corynopus, incorrectly stating
that the anterior tarsi of the males are simple.

The species whose economy has been clearly traced make their cells
in wood, boring into palings, posts, willow-stumps, &c. (C. xylurgus
Shk.). Crabro cephalotes, one of the most ferocious and predatory of
the group, has simple anterior tarsi, but the posterior tibiee are spurred.
This species, according to Mr. Shuckard, employs its mandibles in
forming a cylindrical cell in decaying trees, passing the particles of wood
beneath them, and ejecting them behind by means of the spines with
which the posterior tibie are armed. C. cribrarius, ' according to
Latreille, provisions its cell with the larvae of a small Pyralis, which
feeds upon the oak (Tortrix chlorana); but Mr. Shuckard states
that it, as well as C. patellatus, employ Diptera for this purpose, as is
also the case with other species. I have captured C. (Crossocerus
St. F.) leucostoma, burrowing into rotten wood, and also carrying its
prey, which consisted of a specimen of Anthomyia pluvialis Meig.1 ;
and I am indebted to Mr. Pickering for specimens of a nest found in
rotten wood, covered with the remains of blue-bottle flies, from which
I reared Crabro vagus, the larva of which is white and fleshy, with a
scaly head bent under the breast, the extremity of the body being also
incurved (fig. 81.15. larva of the natural size, 16. ditto magnified,
seen from beneath, 17. ditto seen laterally). It is destitute of legs, but
the segments are dorsally provided with a transverse elevated ridge,

- ® In Crabro cribrarius & ( flg. 81. 12.), this dilatation is covered with small mem-
branous transparent dots, which, as Latreille observes (Hist. Nat. xiii. 821.),
gives it the appearance of being pierced, as indeed it was supposed to be by Ro-
lander, who thought it was used by the males as a riddle through which the pollen
of flowers was passed, the finer particles only serving for the impregnation of the
plant! De Geer, however, disproved this notion by figuring the limb correctly.
( Mém. tom. ii. tab. 28. f. 2,8.)

+ Bouché has described the larva of this species ( Naturgesch. d. Ins. p. 178.), as
well as that of Stigmus ( Diodontus minutus Fab.). Réaumur’s fig. 14. pl. 27. vol. vi.
reared from cells filled with flies resembling house flies (fig. 1. k.), is apparently
a small yellow-spotted Crabro, it being stated that its fore-wings “ne se plient
jamais.” In Imsect Architecture (p 52.) it is erroneously stated to belong to the
wasp-genus Eumenes. .

VOL. II. o
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which, doubtless, serves them instead of feet. The clypeus and upper
lip are distinct and transverse (fig. 81. 18. front of head; 19. ditto
sideways) ; the mandibles horny and tridentate, the maxilla and labium
short, and formed of fleshy lobes soldered together without any palpi;
the labium having three minute tubercles, the central one being évi-
dently the organ from which the silken threads are discharged for the
formation of the cocoon. Exclusive of the head, the body is composed
of thirteen segments, (numbered in my figures from 1 to 13,) the first
and second of which are furnished at their posterior lateral margins
with a pair of spiracles ; and the 4th, 5th, 6th, ‘7th, 8th, 9th, 10th, and
11th have also a pair of spiracles placed on their anterior margins,
so that there are twenty spiracles in the whole. The larvee, when first
I examined them, were enclosed in an oblong-oval case of a thin papy-
ritious appearance, and of a pale reddish brown colour ( fig. 81. 20.), to
the outside of which the remnants of the flies, which had served for
the support of the larvee, were attached. It is proper to state, in con-
sequence of an observation made by Mr. Shuckard in a note to Bur-
meister'’s Manual Transl, p. 857., that both sexes of the Crabro
were reared by me from larvee precisely agreeing in the number of
their segments. (See Trans. Ent. Soc. vol. ii. p. 127.)

M. Walckenaer states that there are three species of small Crabros
with the face silvery, which constantly endeavour to enter parasitically
into the cells of Halictus, two of which he names C. punctatus and C.
crassipes. (Mem. Halict. p. 85.)

The genus Trypoxylon Latr., at once distinguished by its reniform
eyes ( fig. 82.9.) and long abdomen, was considered by Saint Fargeau
(EBnc. Méth. tom. x. p.'749.) as parasitic; and consequently that its
name, given to it in allusion to its wood-boring habits, was inapplicable.
The Linneean account of its habits, as observed by Bergman (Syst. Nat.,
vol. ii. p. 948.), is, however, substantially correct, as I have clearly
proved by some facts published in the Trans. Ent. Soc. vol.i. p. 205. ;
although, from having repeatedly seen it enter the burrows of other
insects, I was at first induced to adopt the notion of St. Fargeau. Its
object, however, I subsequently found was evidently to make use of
the holes of other insects commenced in wood-work, by first enlarging
and then plastering them with a coating of fine sand. The prey of
T. figulus is & small spider, which appears to me to be the young of
Epeira diadema. Mr. Kennedy (Lord. and Ed. Phil. Mag., Jan.
1837) also observed it carrying spiders, varying greatly in size, into
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holes in posts and straws in a thatch ; placing them in cells separated
from each other by a double- partition of clay; a single egg being
placed in each cell, attached to the abdomen of a spider, near the bot-
tom of the cell. Sometimes as many as twelve or more spiders, if
small, are placed in one cell. The female makes a buzzing noise
when constructing the clay partitions. Trypoxylon clavicerum is si-
milar in its habits, but it does not leave any space between its cells.
Mr. Shuckard also mentions that the former had been observed in the
act of depositing a small round ball or pellet, containing about fifty indi-
viduals of a species of Aphis, in a hole in a post, pre-occupied by an
Odynerus ; but surely some error must have crept into this statement.
(See further on the habits of this genus, Shuckard, Essay, p. 116. ;
St. Fargeau, Enc. Méth. tom. x. p. 750.; Curtis, B. E. p. 652.; and
Thunberg, in Swedish Trans. 1808.)

Pemphredon lugubris (P. unicolor Jur.), according to Latreille and
Shuckard, provisions its nest with Aphides (and see Curtis, fol. 632.).
The latter author states that he had never seen it make its own cell,
but which he considered very probable, from the structure of its jaws ;
and Mr. Kennedy states that P. lugubris Fab. burrows in decayed
wood, and throws out the sawdust, depositing Aphides, which is also
the case with P. unicolor Panzer. P. minutus, however, is found
only upon sand : its anterior tarsi are simple, but the posterior tibise
are spined. P. insignis is considered by Mr. Shuckard to be a
parasites

Mr. Kennedy bas published an account of the habits of Diodontus
gracilis and corniger, both of which provide Aphides for the food of
their progeny, carrying them in the mouth into cells in the holes of
posts. He also discovered the cells of Stigmus troglodytes V. L. in
hollow straws of a thatch ; the cells being filled with minute insects,
which appeared to be the larvee of a Thrips, as many as fifty being
found in one cell. St. Fargeau, on account of the structure of the legs,
considered this to be a parasitic genus. (Enc. Méth. tom. x. p. 498.)

I have observed Mellinus arvensis burrowing in sand banks. Mr.
Shuckard says that its prey consists of Diptera*, especially Muscide ;

¢ Mr. Curtis attributes to the females of this genus an economy which has not

been noticed in any other Fossorial Hymenoptera, namely, that of carrying dead flies

to the young larve when hatched, for the latter to feed upon. He indeed records

the observation, that he had observed a female Mellinus flying about with a large

blue fly (probably Musca vomitoria), which it aRerwards drew into its burrow, in
o2



-196 MODERN CLASSIFICATION OF INSECTS.

and Kirby and Spence state that it selects the smaller flies, including
the troublesome Stomoxys calcitrans. (Introd. to Ent. vol.i. p. 263.)
Panzer, however, records its preying upon an Aphis. I regard Réau-
‘mur’s figures 13—17. pl. 26. tom. vi. as representing this species; its
cells being filled with Dipterous ¢ mouches,” its fore wings not being
folded, and its abdomen peduncled. In ZInsect Architecture (p.53.)
the cocoon of this insect, copied from Réaumur, is stated to be that
of “a carpenter wasp, composed of sawdust and wings of insects ;”
but incorrectly, Réaumur expressly stating that its cells were found
in thesand (tom. vi. p.269.).

Gorytes Latr. is another genus, comprising species varying consi-
derably inter se, in respect to the armature of the legs, whence St.
Fargeau has divided them into numerous genera, as in Crabro. The
more recent observation, however, in this country, of the habits of
some of the species, supposed to be parasites, in consequence of the
absence of cili®, or spines, is sufficient to prove the impropriety of
such a step. In June, 18387, I observed the female of G. mystaceus
engaged in protruding her legs and sting into a patch of the frothy
secretion caused by the larva of Aphrophora spumaria, without, how-
ever, being able to dislodge the occupant. Subsequently I saw it
similarly occupied with a drop of water, evidently mistaken for the
froth: it then tried another patch of the froth, but unsuccessfully ;
but I shortly afterwards observed it with a larva of this insect, which
it carried beneath its body by the help of its middle legs. Mr.
Shuckard has also captured it, as well as his G. Fargeii (G. campestris
St. Farg.), with a similar prey.

The species of the genus Psen (P. ater Fab.), according to Mr.
Shuckard, nidificate in sand ; whereas those of his genus Mimesa (P.
‘equestris and bicolor) appear to be wood burrowers, and provision
their cells with the larvee of different species of Homopterous insects.
Psen atratum has been observed by Mr. Kennedy to make its cells

spite of its struggling; but I much doubt if the Mellinus had at that time even
deposited its egga. M. Du Hamel also was of opinion, that the females of the insect
figured by Réaumur, tom. vi. pl. 26. fig. 16. (which I regard as a Mellinus) fed their
young daily with flies (Mém. tom. vi. p. 269.) ; but Réaumur gives no assent to such
observations. Latreille indeed says ( Hist. Nat. Ins. tom. xiii. p.818.), « C'est surtout
des mouches que la femelles donnent & leurs petits,” but the preceding paragraph*
proves that they are deposited with the eggs.
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in the straw of a thatch *, providing them with Aphides, as many as a
hundred of which were found in some of them. The egg is white and
semitransparent, and is attached to the abdomen of an Aphis, at the
bottom of the cell. (ZLond. and Edinb. Phil. Mag. Jan. 1837.) .

Fig. 82.

The beautiful genus Cerceris Latr. is distinguished from all the
other British speciesby the contraction of the segments of the abdomen
(fig.82. 7. 3,8.9.) The males have a long moustache on each side of
the clypeus, just above the base of the mandibles, as figured by Savigny
in the great work on Egypt ; who also represents some species as having
the face produced in front into a short nose, and the labium on each side
armed at the base with slender paraglossee. There is considerable
diversity in the habits of the species. Walckenaer has given us a mi-
nute detail of the economy of C. ornata, which forms its nest in foot-
paths, and other situations exposed to the sun, to the depth of about
five inches, but in a tortuous direction. The provision which this in-
sect lays up in store for its progeny consists of different species of
Halictus (H. terebrator Walck. and a small green species), which
abound in the same situations; three individuals of the former and
one of the latter being enclosed, in a half-dead state, for the supply
of one larva. (Mr. Shuckard mentions H. rubicundus, fulvo-cinctus,
and leucozonius; and Walckenaer adds, that when, at the close of the
season, the Halictus terebrator becomes scarce, the Cerceris will take

® Psen? caliginosus? is recorded in the Entomological Magazine (No. 21.) to
make its cells in straws of a thatch, each straw containing as many as ten or twelve of
the larvee : the statement, however, that in the month of August many of the straws

frequented by them were filled with a sweet glutinous substance, seems to contradict
the opinion that these insects were the legitimate inhabitants of the straws.

o8
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other species.*) The larva is described by the latter as possessing
twelve gegments, exclusive of the head and an anal tubercle (making
fourteen segments in the whole). The head, which the insect moves
about in all directions, has two small black tubercles on the lower part
of the face, which appear to be eyes, but different from the ocelli of
the imago ; it is destitute of antenns : the labrum is separated by a
line from the clypeus ; the lower lip is elongated, cylindrical, swollen,
protruded beneath. [ This protruded part, I apprehend, is the true
labium and the lateral parts.] The maxille [or, rather, the man-
dibles] are cylindrical ; and in the middle they are enclosed between
the labium and upper lip. The last segment of the body is termi-
nated by a small and very curious pointed cone. When full grown, it
spins an oval and slender cocoon, of a pale colour, thickened at one
end, and provided with a small brush of black hair, which is used in
fixing the cocoon in the ground. (Mémoire sur les Abeilles solit. Ha-
licte, p. 44.)

Other species of the genus provision their nests with species of
Curculionidee. Of these I have published (Trans. Ent. Soc. i.' p. 203.)
an account of the habits of Cerceris arenaria Linn. (leta Fab. Curt.),
which makes its burrow in sand, and provisions it with a species of
Strophosomus (one of the Curculionide), which during flight it
carries by means of its four fore legs, its hind legs being extended.
According, however, to the Entomologische Bemerkungen (Brunswick,
1790, p. 6.), other short-snouted weevils are employed by this species,
such as Pachygaster picipes, raucus, &c. Cerceris aurita, according
to Latreille (Annales du Museum, tom. xiv., and Bull. Soc. Philomat.
1810), employs the destructive Lixus Ascanii and other weevils ; and
M. Bosc has described two other species of this genus (Annales
d Agriculture, tom. lvi. p.89.), which select other species of the same
family. St. Fargeau also states that they have the instinct to capture
these beetles at a time when their elytra are soft, from having been
but recently disclosed.

M. Walckenaer has also described a cocoon which he discovered in
the ground, covered with the débris of multitudes of a species of
Chrysis, and which he considered had probably served for the food of
the larva of one of these insects.

We are indebted to Latreille for a most interesting account of the
economy of Philanthus triangulum Fab., apivorus Latr. (published in

& Mr. Curtis states that it is with the dead bodies of the Andrene that they pro-
vision their nest; but this is incorrect. (Brit. Ent. 269.)
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his Hist. Nat. Fourmis, p. 807.). This species burrows in hot sandy situ-
ations, and provisions its nest with hive bees®; a single individual of
which after being stung is deposited with an egg; and, as each deposits
five or six eggs, the number of bees destroyed must be at least equal to
that, if not more considerable, which is most probable; and Latreille
counted as many as fifty or sixty females occupied in making their
burrows in a space of ground 120 fi.long. The proceedings of this
fine species do not materially differ from those of the Cerceris. The
mandibles of the larva are deseribed as two « crochets triangulaires
plats, courbés, connivents, trés durs, bruns, rapprochés a leur base, et
recouverts par un avancement, en forme de bec.”

I am indebted to M. Perchéron for the cocoon and pupa of this
species : the former is ten lines long, flask-shaped, and formed of a
single thin pellicle, thickened and black at the narrow ead.

The second subfamily Nyssonides (Nyssonidee Leack) have the ab-
domen of an ovoid-conic or conical form, being broadest at the base,
and never attached to the thorax by means of a long peduncle. The
head is of moderate size, with the antenns filiform, the basal joint
but slightly elongated, and the mandibles are not strongly notched on
the outside at the base.

The species of the typical genus Nysson appear to nidificate in
the sand, but their prey has not been observed.

The genus Oxybelus Latr. is remarkable for the armature of its
thorax, the scutellum (of the mesothorax) is simple, and the metatho-
racic preescutum is armed at the sides with lobes, and the base of the
metathoracic scutellum with a spine ( fig.82.12.18.) The description
given by Curtis, Shuckard, &c., is not sufficiently precise. The
common species, O. uniglumis Zinn. abounds, in the summer, upon
the flowers of umbelliferous plants; and Mr. Shuckard states that the
female has a peculiar mode of carrying and holding its prey, which
consists of Dipterous insects, w hilst opening the mouth of its burrow
or forming a new one. It is a bustling little creature, and I have
observed that it uses its two fore legs in making its hole with the
greatest rapidity, moving them alternately, and soon scratching the
burrow sufficiently deep to cover itself.

* Mr. Curtis adds, that it most commonly places an Andrena in its cell (Brit.
Ent. No. 273.); and Mr. Shuckard ( Essay, p. 248.) says, that it is recorded to prey
wpon species of the genus Halictus, thus evidently errone.oully confounding it with
Cerceris ornata.

o 4
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Astata Latr. affords an example of the confluence of the eyes in the
crown of the head in the males ( fig. 82.6.). A.boops Schr. (A. victor
Curt., abdominalis Panz. Latr.) is the only British species ( fig. 82.
1. ¢, 2. labrum, 3. mandible, 4. maxilla, 5. labium). It is exceed-
ingly active, and its flight is very rapid. The males seem to select
a spot on the ground, or, more especially, bits of dry horse-dung,
on which they sit for a length of time; but, on approaching them,
they dart off, making a large circle, and then fly back to the same
spot, chasing flies, &c., away, should they approach: when alighted
they turn themselves round once or twice, as if to make a complete
survey, and then remain still for a time. I have captured it with its
prey, which consisted of the pupa of Pentatoma dissimilis ? ; but Mr.
Shuckard states that he always found it to consist of the larva of P.
bidens, and that Mr. Curtis took it with the larva P. prasina. Mr.
Curtis, however, states that it was the pupa of P. prasina or of P.
dissimilis. The former gentleman also states that Mr. Smith had cap-
tured it carrying off Epcolus variegatus ; and he has also informed me
that he caught one carrying a spider, which it had killed with its sting.

The family LARRIDE* (fig. 82. 14. Larra Ichneumoniformis ;
15—18. details of its mouth) is closely allied to the preceding family,
but differs in the mandibles (fig. 82. 16.) having a deep notch on the
outer margin near the base ; the labrum ( fig. 82. 15.) is but slightly
exserted, or entirely concealed by the clypeus; the maxillary lobes
(fig. 82. 17.) are rather large, and the labial lacinie distinct (fig. 82.
18.); the abdomen is either ovoid-conic or conical, broadest at the
base, and not annexed to the thorax by means of a peduncle; the
collar is small, and does not extend backwards to the base of the
wings ; the legs are of moderate size, those of the females generally
strongly ciliated for burrowing. This family is of small extent, and
the species of which it is composed are of small or but moderate size.
They are ordinarily found in sandy situations, but the precise eco-
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Brullé, in Ann, Soc. Ent. de France, tom. ii. (Nephridia,)

Shuckard, Trans. Ent. Soc. vol. ii. (Monogr. Pison.)

The general works of Fabricius, Rossi, Spinola, Klug (Symb. Phys.), Savigny
(Egvpte), Brullé (Morea), §c.
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nomy of very few of the species has been hitherto observed. Many
of the species of the typical genus Larra Fab. exhibit a splendid
sericeous coating, and are further distinguished by the two upper '
ocelli, which are large, and tortuous in their form (Savigny, Egypt).
The species of the allied genus Tachytes Panz. (Lyrops Illig.) are
generally captured in sand-banks. L. pompiliformis is stated by Mr.
Shuckard to provision its nest with the larvee of a small Lepidopterous
insect. The rare British species Miscophus bicolor Jur. (hitherto, I
believe, taken by no other collector but myself) also frequents sand
banks, in which I have observed it burrowing (see ZT'rans. Ent. Soc.
vol. i. p. 208.), although its legs are almost destitute of spines or
cilie (fig. 80- 6.). The beautiful and equally rare Dinetus pictus
Jur. is remarkable for the curious convoluted antennz of the males.
The exotic genus Palarus is at once distinguished by the constricted -
segments of its abdomen. Savigny has figured several very singular
allied insects (Egypte. Hyménopt. pl. 11.), in one of which the maxil-
Jary palpi are quite anomalous (fig. 82. 10.), the fifth joint being
greatly dilated, and terminated by two large oval masses attached to
the joint by a short peduncle. It may possibly be the effect of disease,
as a figure of a palpus of the ordinary form (ffg. 82. 11.) is added by
Savigny. The m