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VIII ERRATA ET ADDENDA, 

Page 407. Since the publication of the sheets relative to tl1e Ortl1optera, 
t\vo works especially devoted to that order have been pul>­
lished; namely, the second part of the second volu1ne of Bur­
meister's Handbuch der Entomologie, 1838, and Histoire 1Vat1,_ 
re/le des Insectes Orthopt'i!res, 1839, by M. Serville. In tl1ese 
\Vorks numerous new genera are proposed, chiefly founded 
upon exotic species, u11der distinct 11ames. Burmeister has 
subsequently reviewed their synonymy in tl1e tl1ird ·part of 
Germar's Zeitsclirift fur d. Eritomologie. 

428. 11ote •, lin.e 2. for '' Blattidre '' read '' Mantidre." 
451. fig. 55. 16. 'l'he short transverse lines at the tips of the ante11nro indicate 

tl1e extremities of these organs to have been cut off. 

Page 5. 

VOL. II. 

add as note: " B1B1.10Ga. REFER. TO THE N EUROPTERA. 

Say, in Goodman's Western Quarterly Reporter, vol. 2. 
8vo. 1823. (13 sp. Neuropt. collected in the Expcditio11 
to the Rocky Mountains.) - Ditto, Descriptions of new 
North American N europtera ( i1ot yet published. See 
his Life). 

Burmeister. Hand. d. Entomologie, vol. ii. part 2. l'· 2. 
(Neuroptera) 1839. 

Stephens, Curtis, Latreille, &-c. 
15. M. Lacordaire 11as published some original observations on the 

different kinds of individuals composing tl1e species of Termi­
tidre in his Introduction to the Natural History of Iiisects. 

17. line 18. I have recently discovered an apterous species of this family, 
possessing more than twenty-five joints i11 tl1e ante11nre, and 
3-jointed tarsi. 

25. 11<>te *, The existence of the anomalous cl1aracter of an additio11al pair of 
eyes, placed on pillars, is not confined to the males of a si11gle 
species, or even subgenus of Ephemcridre. I 11ave this day 
(May 14. 1840) taken both sexes of the two-,vinged species, 
figured by Mr. Stephens under tl1e 11amc of Cloeon dipterum, 
and find that the males possess tl1is character, and are, in co­
lour, q11ite unlike the females. Neither Leach nor Stephe11s 
liave noticed the sexual characters of Cl<icon. Tl1e species 
figured by Reaumur, possessi11g two similar additional pedun­
ctilated eyes (tom. iv. pl. 19. fig. 3. ), evidently belongs, fro1n 
11is accurate description of tl1e very r11inute J1i11d wings, to my 
subgenus Brachyphlcbia. Bur1neister ( Ilaridb, vol. ii. p. 798.) 
gives E. bioculata L., as tl1e male of E. <liptera L. 

45. J\I r. Swai11son has published a figure of the larva of Ascalapl1 t1s 
J\facLeayanus Guild. in his volume on tl1e Habits and ln­
stiricts of Animals, p. 29. It differs from my fig. 63. 20. and 
j1·•im Guilding's description, i11 !1avi11g 011ly 11inc filamc11to11s 
iirocesses on cacli side . 

• 

51. Dr. Buckland l1as dcscrilicd a remarkable fossil insect, of wl1icl1 
• 
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intermediate between Isogenus and Nemoura ), tl1e larvre are 
titt1te of these external organs of i·espiration. 

In Nemoura cinerea Pictet, Oliv., the under surface of the protl1ora • 
is furnished with six elongated filamentous sacs (fig. 60. 14. ), similar t . 
the sacs observed on tl1e abdomen of the larvre of Phryganere. Thes · 
organs do not exist in the five other species of the genus, of which M 
Pictet has described the larvre, thus proving the slight importance o 
these modifications of the respiratory apparatus in the Annulosa. Th 
rudiments ofthewing-cases are perceived in the enlarged posterior a11gles 

• • 
of the meso and metathorax of the larva, and tl1e pupa state is only to be. 
known by the increased size of these wing-cases, which '' se developpent 
peu-a-peu dansla nymphe.'' In the genus Perla, as now restricted, these 
wing-cases are much less distinct than in the P. microcepl1ala Pict • 
( whicl1 is, I apprehend, an Isogenus '* ), Chloroperlre (P. virescens Pict. ), 

• 

P. nigra, and the Nemourre; in all which the wing-cases in the pupre are 
detached, and considerablJ' elongated (fig. 60. 13.). The resemblance 
between the larvre of the sn1aller species of caudated Perlidre, and the 
Nemoura is so complete, that M. Pictet could not discover any 
'' caractere constant pour Jes distinguer," althot1gl1 in tl1e perfect state 
the latter are destitute of the pair of anal filaments wl1ich exist i11 tl1eir. 
Iarvre. A species of this fa1nily, Semblis viridis (Cl1loroperla ?) 11as · 
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. · 
1830, p. 49. and Carus, Entdeck. einfach. Herzen besch. Blutkreis, ~c;) • 

The family EPHEMERID.IE"' Leach, comprises the well-known t1·ibe ·· 
of insects, ordinarily known under the name of May-flies, distinguished 

• 1\-I. Pictet informs me that he considers the Isogenus Nubecula Newm. to be · 
the Perla bicaudata Linn. ; but this is doubtful, as the Linnrean: description is too · 
vagt1e, and the Linnrean collection affords no decisive information .. 

"' B1Br.roG. REFER. To THE ErHEMERID&. 

Clutius. Opusculum de Hemerobio. 4to. Amsterd. 1634. 
Swammerdam. Historie viid bet haft ( Ephem.) Amsterd. 167 5. Ditto, i11 Book . 

of Nature, pl. IS, 14, I.'i. 
De Geer. Obs. sur les Ephem. in Mem. Acad, Sc. Paris, tom. ii. Sav. Etr. 
Schaffer. Das flige11de Uferaas. 4to. Regensb. I 7 57, and in Abh. von. Ins. S b. 
Williamson, on Ephemeron Leukon, in Trans. Soc. Philadelphia, vol. v. 1802. 
Collinson, in Phil. Tra11s. 1746. (Eph. vulgata.) 

. - . : '-

-
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Fi,q. 61. 
., 

~-~ 
• 

\0 

by the minute size of' t11e antennae; the u11equal size of the wings; the 
· membranous and almost obsolete mouth; and the elongated articu­
lated setae at the extremity of the body. The body is long, slender, 
and soft (fig. 61. 1. Ephem. vulgata if, with the tails cut partly off); 
the l1ead small, transverse-trigonate ; the eyes large, nea1·ly oval, and 
lateral, in tl1e males of' some species very large, and meeting on the 
crown of the head ·*; tl1e ocelli are three in nt1mbe1·, and placed in a 
tria11gle between tl1e eyes; t11e anterior ocellus being often small, and 
the two lateral ones placed on peduncles (fig. 61. 16. head of Baetis): 
the antennae are small, and 3-jointed; tl1e two basal joints thick; tl1e 
third for1ning a long slender seta : the clypeus in some species 
(Baetis, fig. 61. 16.) is large, fleshy, and sht1tting over t11e mouth with 

Curtis, in Taylor's Plrilos. l.VIag. 1834. Ditto, Brit. Ent. 
IJryander. Libr. Banks. sub E1>hemcra. 
Stephens, Savigny (Egypt), Fabricius, &-c. 

. -•l 
. . 

• The males of Ephemera bioculata L., in addition to the ordinary eyes, have the 
head furnished with two short, tl1ick, erect pillars, on the top of which another pair of 
large eyes are fixed. Mr. Curtis doubts wl1ether this insect has four wings; and 

the figure given by De Geer, vol. ii. tab. I 8. f. 9., represents an insect with only t\VO 
wings, altl1ough it has i•s l1ead represented with pillared eyes. Geoffroy'$ figure, 
vol. ii. tab. IS.£ 4., l1as four wings, two anal setre, and two very large eyes. The 

•• 
·.:~.insects which appear to me to accord with the_I,innrean dascription, 11ave four wings; 

ff:•· . 
~:but the posterior pair are very minute, with 011ly two longitudinal nerves. The 
~il<Jierves of the anterior wings are exceedingly delicate; and between each pair of the 
''"longitudinal nerves, at the tip of tl1e wi11g, there are t\vo very short nerves uncon-
~- nected with any transverse nerve. These characters will be sufficient for the form-
.. , -

·.~·won of this species into a separate genus, which may be named Brachyphlebia. 
" . :§.It is perhaps equivalent to Stepl1ens's section JJ of Baetis. The Linnrean specimens 
~' ' 7; are destroyed . 
.,,,,,,-

• 

• 

• 



26 MODERN CLASSIFICATION OF INSECTS. 

a thickened rib half way down tl1e centre, and slit tl1rough tl1e frontal 
half. As the life of tl1ese insects orclinarily extends but for a few 
11ours, the parts of the moutl1 are almost obsolete, being minute, flesl1y, 
and filled with fluid, so that their structure is not easily discernible. 
Latreille describes them doubtingly, as consisting of four sl1ort multi­
articulate palpi, more slender at the tip. Mr. Curtis having examined 
living specimens, says that the parts of tl1e mouth seem to consist of 
two large triarticulate? palpi, with two compressed elongated sublinear 
lobes between tl1em (maxilla!, fig. 61. 2.), and a dilated labrum with 
two large divaricating fin-like lobes (palpi? fi.q. 61. a.). Reat1mur's 
figure of the under side of the head (tom. vi. pl. 43. f. 11. ), represents 
a space ''oil devroit etre la bouche et d'ou on ne fait sortir qu'une 
vessie, au dessous on voit quatre languettes cl1arnues, dirigees vers la 
partie posterieure ; '' and Savigny l1as represented the parts of the 
mouth of a Baetis, in the great work on Egypt ; but it is in1possible 
satisfactorily to make out their analogies. 1'11e tl1orax is oval and 
convex ; the protl1orax small, narrowed in front, tl1e mesothorax 
large ; tl1e abdomen is elongate, narro~-, of nine segments in both 
sexes, the te1·minal segments being longest, and gradually narrowed ; 
it is furnisl1ed at the apex, in both sexes, witl1 two or three 
long, slender, mt1ltiarticulated filaments*' (fig. 61. 4. t .), a11d in 
the inales with four, two short setaceous a1·ticulated appendages, and 
two sl1orter straight ones, wl1icl1 are sometimes not exserted t ; tl1e 
wings are of tinequal size, the anterior being mucl1 larger tl1an t11e 
posterior, and elongate-trigonate, considerably reticulated; at rest tl1ey 
are generally carried erect; the posterior pair are wanting in some 
species (Cloeon, Ephemera di1itera Linn.). 1'11e legs are slender and 
simple; the anterior pair, in the males being porrected, and greatly 
elongated, witl1 the tibiIB and tarsi appearing soldered together; the 
basal tarsal joint being very minute; tl1e ta1·si are ,?-jointed, simple, and 
terminated in tl1e fore legs of the males by two oval pulvilli; in the 
fou1· posterior legs tl1e ta1·si are short, 5-jointed; tl1e basal joint (in 
the males of E. vulgata ), being sho1·test, a11d soldered to the tibia (so 

" Latreille (Hist. Nat. lrts. vol. xiii. p. 80.) states that the 1nales differ from the 
females in having the middle anal filament very sl1ort, wl1ereas it is as long as the 
others i11 the fe1nales. Tl1is is tl1e case in a species observed by Reaumur; but in the 
true Ephemerre, the middle seta is nearly, but not q11ite, as long as the lateral ones 

t In Eph. vulgata 3, 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. 

-

• 



• 

• 
• 
• . . 
• 
• 

• ' 

• 
• 

• 
I • 

• 
• 
• 
• • 
:.' 

' ' ' :_t· 

' • 

NEUROl''TE!lA. -EPlJEl\!ERIDJE, 27 

as to ·make tl1e ta1·si appear 4-jl1ir1ted, as, indeed, they have been de­
scribed by some authors), ar1ll terminated by a large oval pulvillus, 
and a single broad notcl1ed claw. 

Dr. Leach formed these insects, in his MSS. ( quotetl-Oy Stepl1ens, 
Syst. Cat. p. 305.), i11to a separate order, named Anisoptera, from the 
unequal size of tl1e wings. 

Ct1vier, followed by Dumeril, united them togetl1e1· with the Phry­
ganeoo, ir1to a distinct section of tl1e order, termed Agnathes, from the 
rudimental structure of the 1noutl1, destitute of jaws ; wl1ilst Brulle 
united them with Libellula and Termes into a separate order, which 
he named Dictyo1Jte1·a. 

Tl1ese insects 11ave obtained theit· name Ephemera, from tl1e Greek 
Erp'lµ'ror, diurnal, in allusion to the extremely short space of time• 
which they occupy as pe1·fect insects. Their elegant fligl1t in swarms 
(composed, as in tl1e gnats, almost entirely of male insects} in fine 
afternoons, over or near water, alternately i·ising and falling, n1ust have 
attracted the attention of tl1e most incurious: in tl1is operation the up­
wa1·d flight is }Jroduccd by the repeated action of the wings; but in 
descending, tl1e wings are widely extendecl, as well as the tails. A 
few l1ours previously, they l1ad been tl1e inl1abitants of tl1e water, from 
wl1icl1, in the pup!! state, they !1ad crawled to the surface, where tl1ey 
cast off tl1eir pupa skin, appearing at first sigl1t to be fully developed, 
with the wi11gs extended to tl1eir full size (whicl1 state is termed by 
Mr. Curtis tl1e pseudimago); they tl1en make their way, flying with 
difficulty, to tl1e sl1ore, where they affix themselves to tl1e trunks of 
trees, sten1s of rusl1es, walls, or even up1in llersons standing upon tl1e 
bank, wl1en tl1ey again cast off a very clelicate pellicle, in wl1ich 
they had been entirely encased, and wl1ich remains, unchanged in 
form, attacltell to the objects on w hicl1 tl1ey had stationed themselves : 
the skin, l1owever, in which tl1e wings had been enclosed, shrivels and 
curls up into a mass, 11anging down at the sides of the thorax ; after 
tl1is process, the wi111~:1, disengaged from tl1e 011ter covering, assume a 
brighter appearance, <tnll tl1e tails grow to twice their previous length. 

• De Geer ke1it Ephemera vespcrtina alive for eight days; and Mr. Stephens 
inentions having kept specimens of Cloeon dipterum alive above tl1ree weeks. Had 
these individuals, however, been at large, and capable of pursui11g tl1eir natural habits, 
I doulit not that tl1eir existence \vould have been as short as tl1at of their companions. 
Dr. Franklin's beautiful address, s11pposed to have been delivered· by an ''ancient 
E1Jh.emera," which had lived four h11ndred and twenty minutes, is one of the most 
rirofound lessons to humanity ever publisl1ed . 

• 
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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, tl1e operation of she<lding this pellicle takes place immediately 
after flight, and is so quickly performed, that the wl1ole operation 
does not exceed tl1ree minutes; immediately afte1· wl1icl1 the insect 
agai11 takes wing. (Davis, in Ent; Mag. vol. ii. p. 322.) I have observed 
in one instance, at least, that the insect remained in the pseudimago 
state upwards of twenty-four hours. In consequence of tl1is pecu­
liarity, these insects have been described as un(lergoing a quadruple 
metamorphosis."' After coupling has taken place, the females deposit 
their eggs in a mass, and wl1ich they drop into the water: This being 
the only operation which the perfect insects are able to perforn1, tl1ey 
die as soon as it is accomplished. . 

Notwitl1standing the dangers to which the eggs, larvoo, an<l pupoo 
are constantly exposed, from the attacks of fishes an(l predaceous 
aqt1atic insects, tl1e number of specimens wl1ich arrive at the per-

"' Swammerdam asserts of the species \Vhich lie observed, tl1at tl1e 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 attai11ing its final form, is perfectly 
anomalous; and if we \Vere to adopt the opinion expressed by lVIr. Newman (Ent. 
Mag. vol. iii. p. 19. ), that the pseudi1nago state of the May fly is analogous to the 
p11pa of the bee, or the chrysalis of the butterfly, it \vould 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 lie 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 wl1icl1 i1ndergo 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 assumptions are contrary to fact as well as to analogy, since it is certain 
that the beetles, after q11itting the pupa skin, are at first e11veloped 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-me11tioned insect. If this be a cor­
rect. view of the real nature of the pseudimago gtate, there will be no grounds for 
rejecting the Linn;ean definitions of metamorphosis. 
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feet state is sometimes so immense, that the swarms of one species 
with white wings (E. albipennis) l1as 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 tl1e water, that the fisl1ermen call them 
manna.• They are well known to the a11gler as excellent baits for 
trout. t They are also a favourite food of tl1e smaller dragon flies. 
If, however, the life of these insects in tl1eir perfect state is so short, 
it is of mucl1 greater duration in the p1·eparatory states, extending 
at least, in some species, to two or three yea1·s. During this pe­
riod, they are inhabitants of the water, in which they ordinarily hide 
themselves, during tl1e day, in the earth, under stones, or in horizontal 
burrows, divided internally into two canals, each having a separate 
opening externally, and uniting inte1·nally 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 straigl1t hole: tl1ese bt1rrows are formed in the earth of the 
sides of the stream, or standing water, and wl1ich circulates freely in 
tl1em. It is affirmed by some autl1ors, that the larva feeds upon 
the mud at the sides of its 1·etreat (Hist. of Insects, p. 106. ). Swamme1·­
dam, who dissected these larvre, always found mud within the stomacl1 
and tl1e great and small intestines. It is most probable, therefore, 
that when the larva has assimilated the decaying vegetable matter 
therein co11tained, the earthy particles are discharged. The larvre bear 
a considerable resemblance to tl1e imago in their general for1u, bt1t 
are easily distinguished by tl1eir long multiarticulate antennre ; the 
want of ocelli; the presence, in some species, of two corneous ap­
pendages in front of the head, considered as mandibles, and more 

• I 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 .. 

t Out of forty-four species of insects given by Mr. Ronald in his Fly Fisher's Ento­
mology, eighteen belong to the present family. Amongst the smaller species, the pseud­
imago and imago are known under different names. The various kinds of duns are all in 
tl1e pseudimago state, the name evidently applying to their duller colour. The green 
drake is the pseudimago, and tl1e grey drake the imago of E. vulgata 'i'. See further 
Sir H. Davy's Salmonia, and the late editions of Isaac Walton. The females, filled 

with eggs, are most eagerly seized by tl1e 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 tl1e females are found in tl1e swarms hovering on the 

water. 

• 

• 

• 
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particularly by the possession of a row of thin plates on eacl1 side 
of the abdomen, ordinarily united in pairs by their bases, and wl1ich 
are a species of external false branchire or gills, in wl1icl1 tl1e tra­
chere are extended, and ramify; thus serving as organs of respiration, · · 
as well as assisting in locomotion by their consta11t undulatory mo­
tion: the ·abdomen in the larva is terminated by tl1ree setre, wliich 
is the case, riot only in those species wl1icl1 have tl1ree filanients 
in the imago, but also in those with 011ly two tails. I have observed 

that these setre acquire a greater length at each moulti11g. 
Those species which reside in burrows seldom quit their retreats ; 

whilst the smaller species, wl1ich live at large in the water, are mucl1 
more active, and have tl1e body of a firmer consistence tl1an tl1e 
others. The pupa differs only from the larva in l1avi11g the rudi­
mcntal wing-covers more cons1>icuous at the sides of tl1e meso- a11d 
meta-thorax. 

1'he investigation of tl1e preparatory stages of tl1e different species 
of these insects, will be sufficient to prove tl1e necessity of tl1eir 
separation into even more genera than l1ave l1itl1erto been proposed 
for tl1em. The pupa! of several species are represented by De 
Geer and some othe1· authors: the larvre, l1owever, are not figured, 
but we may consider them as similar in cl1aracter to the pupre, from 
which they differ only in tl1e absence of' rudimental wing-covers. In 
the species to wl1ich tl1e generic name has been restricted by recent 
autho1·s (E. vulgata, &c.), the p11pa (my fig. 61. 5., and De Geer, 
tom. xxi. tab. 16.), is distinguished by a transverse-quadrate protl1orax 
as broad as the head, a very gibbous meso-thorax, a head of rather 
small size, with two sl1ort horns in f1·ont, and two long, acute, slightly 
i·ecu1·ved mandibles, originating at the sides of the mouth, and being 
as long as tl1e heall (fig. 61. 6. l1ead sideways). Considering the rt1di­
mental nature of the mouth of the imago, it is st1rp1·ising that no 
one has 11itl1erto described the 1·eal st1·ucture of tl1e 1noutl1, in tl1e 
preparatory states. Reaumu1· 11as attempted it, bt1t 11is figures are 
so rude and insufficient, that no idea can be gleaned as to tl1eir 
true structure; Swamme1·dam, also, passes them over undescribed. 
In the pupa of E. vulgata, tl1e 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.s.) are hornj', armed 
with several teetl1 within, near the base (fig. 61. 9.), which is dilated 
into a flattened molary plate ; whilst the up11er arigle of the mandible 
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is produced into tl1e long curved horn above described. The max­
illre (fig. 61. 10.) are small, membranous, cu1·ved, pointed at the tip, 

and inter11ally setose ; the maxillary palpi do not extend beyond tl1e 
front of the 11ead; tl1ey are 4-jointecl, the basal joint being very 
short; the lower lip (fig. 61.11.) is very la1·ge and membranous, co­
vering the u11derside of the moutl1; it is quadrilobed (fig. 61. 12. ), 

and furnished witl1in with a broad tongue (fig. 61. 13.), of which 
the anterior angles are produced and pilose ; the labial palpi are 
broad an(l 3-jointed; the antennm are about twice Lhe length of the 
head, multiarticulate, a11d ciliated ; the eyes are large and rounded; 
the legs are sl1ort, broad, and very mt1ch con1pressed; the tarsi 
2-jointed, witl1 a terminal 1100!{ (fig. 61.14.); the abdomen is 9-jointed, 
the te1·minal segments being the longest : of these segments, tl1e 
six basal ones are furnished on eacl1 side witl1 a pair of elongated 
rather narrow gills, the edges of which are furnisl1ed witl1 long, nar­
row filaments (fig 61. 15.), tl1rough eacl1 of wl1ich an air-tube ex­
tends to the tip; tl1e air-tubes from each contiguot1s pair of filaments 
uniting near the base, and then running to tl1e large tube wl1ich tra­
verses the centre of eacl1 gill. Each of tl1ese pai1·s of gills are united 
together at tl1e base, so tl1at in tl1e wl1ole the insect 11as twenty-four 
gills. Tl1e insect, of wl1icl1 tl1e 11istory is figured by Scl1alfer (Abhandl. 

vol. iii. pl. 1. ), appears to be an Ephemera, with four wings, an cl three 
tails, the larva of wl1ich forn1s burrows in tl1e eartl1 ; but it is impos­
sible, from his figures, to ascertain either the species or the real cha­
racte1·s of the preparatory states. 

In a small species figured by De Geer ( Mem. tom. ii. tab. 17. 
f. 11 16), having four wi11gs and three tails, the eyes of the male 
being very large and much elevated, and which is 1·egarded as the 
E. vespertina (which Mr. Stephens introdt1ces into his second section 
of the genus Ephemera), the 11ead of the pupa is unarmed ; the an­
tennre longer; the legs and anal setm longer and more slender ; the 
seven basal abdomi11al segrnents are furnished on eacl1 side with a r•air 
of oval, flat, 1nembranot1s gills, each ter1ninating in a long point, and 
not provided witl1 long ma1·ginal 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 p11pa and imago, with tl1ese figures of De 
Geer. This and the allied species may, pe1·haps, from tl1e consider­
ation of tl1e 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, whicl1 
are moreover destitute of the nun1erous 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 fo1· tl1e 
broad flat head, witl1 short antennre, and large eyes ; the protl1orax is 
very broad and flat; the legs short, with tl1e femora greatly dilated 
and compressed ; and tqe seven basal abdominal segments furnisl1ed 
on eacl1 side with a broadly oval gill, terminating in a point ; tl1e six 
basal ones on each side being further furnished with nume1·ous long 
floating filaments, representing the otl1er gill (fig. 61. Is.) ; the tails 
are very long, and not fringed. My specimens (fig.61.11.) have the 
head and prothorax considerably broader than tl1ey are figured by De 
Geer, but in all other respects they correspond: in one of these whicl1 
I dissected, I found the labium very large, completely coveri11g the 
other pa1·ts of the moutl1 ; tl1e mandibles being small, but furnished 
at the base with a n1olary plate, as in the pupa of E. vt1lgata . 

• 

Messrs. Goring and Pritchard (Nat. Hist. Oij.for Microscope, 1829, 
pl. 1.) have figured the pupa of a species which tl1ey named E. mar­
gi11ata; but their figure of the imago represents it as 2-wi11ged and 
2-tailed, thus belonging to the genus Cloeon. Tl1e head of the pupa 
(fig.61. 20.) is small, scarcely mo1·e than halftl1e breadth ofthe_meso­
thorax; the antennre as long as the body, about 24-jointed; the ter­
minal joints being gradually elongated ; the legs long and slender, witl1 
2-jointed tarsi ; the five basal abdominal segments furnisl1ed on each 
side with a pair of flattened membranous gills, each being very short 
(especially the basal one in each pair), tl1e posterior one in each pair 
being of an elongated oval transverse form : the sixtl1 abdominal seg­
ment l1as on each side a single larger gill ; the three apical setre are 
long, multiarticulate, and finely setose; the central setre (as the pe­
riod for assuming the perfect state approaches) becon1es more tra11s­
parent ; wl1ereas tl1e two exterior 011es exhibit tl1e two tails of 
the perfect insect inclosed in them. This pur)~t feeds on mi11ute 
aquatic larvre, as well as on vegetables; tl1e rapidity of its motions is 
astonishing, employing tl1e 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 sp1·inging in the water to 
a considerable distance. I have observed these pupre to possess the 
power of darting both forwards ancl backwards with equal rapidity. 
This insect in its earlier larva state (in which the thoracic and basal 

• 
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'~i'baominal segments are "of equal size) has formed the subject of a 
''· 
; Yaluable paper upon the circulation of the blood, by Mr. Bowe1·bank. 
~(E11t. Mag. vol. i. p. 239.) 
\' .• The larvre and pupre figured by Rosel (Ins. Belust. tom. ii. tab. 12. 
-~f'I. 3, 4·.) seem, at least so far as they can be determined from the 
.Jfigures, to be similarly constructed to the pupa figured by Go1·ing and 
"..Pritchard; the head being of moderate size, and the anal filaments 

" '· ' 

~\ deeply fringed; b.ut tl1e imago (fig. 6.) is represented as possessing 
.· fuur wings and two tails : so that eitl1er the genus Baetis, as even now 
• ~,, .. 

;\ restricted, must comprise .several distinct types, 01· Rosel must 11ave 
. ~ erred in giving four wings to l1is imago. 

. The species which afforded Swammerdatn materials for his admi-
_1·.·-

{· rable history of tl1e Epheme1·a, abounds to an astonishing extent in 
'4' ' :·t the rivers of Holland and. Germany, and nlal,es its appearance regu-
f: Iarfy, in swarms, at the mouths of the Rhine, l\feuse,Wael, Leck, and 
:~· Ysel, during th1·ee succeeding days, about tl1e 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 honou1· of its historian. It clearly belongs, however, to a 
,•y , , 

~;;· <listinct genus; its larva burrowing in the ground, with short broad 
" 

:
7
• legs, and its l1ead cornuted (see tab. xiv.): the first abdominal seg-

•,'. ment is not furnished '"·itl1 gills, but each of the six succeeding seg­
_:,:; · ments l1as a pair on eacl1 side; the posterio1· i11 each pair being very 
·\\.·. 
·· small, and termed by Swammerdam rowing fins. The male pupa 

-

differs from tl1e female in the large1· size of tl1e head, and especially 
of the eyes. 

, · Reaumur (Memoires, tom. vi. Mem. xii. tab. 42 44.) has given 
numerous details of a large species, wl1ich in seve1·al material respects 
differs from any of the foregoing ; it has four wings, and three tails, 
which in the female are of equal lengtl1, but in the male tl1e central 
one is not l1alf t11e length of the abdomen : the abdomen of the male 
is armed at its extremity bencatl1 with a pair of straight appendages 
of considerable lengtl1, in additio11 to the pair of articulated forceps; 

fr the meso- and meta-tl1oracic spiracles are of large size; the fe1nale 
~·.deposits 11er eggs in two long oval masses. Tl1e larva burrows in 
;\y grot1nd at the sides of tl1e rivers, and l1as sho1·t broad legs, the n1an-
-~· dibles are g1·eatly elongated, curved, and armed along tl1e under surface 
~: with two rows of small points, and an apparently articulated l1ook at 

-

: ~e tip ; ancl the gills are of an elongated kid11ey sl1ape, narrowed 
VOL. II. D 
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. . 

towards the extremity witl1 broad short cilire, 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 Jong legs, and in which ·. 
the gills form a large ancl broad plate, which is ordinarily folded so as · 
to appear like two narrow plates. He l1as not described the imago of ·. 
this species. In the follo\\'ing plate, he has figured two otl1er kinds of . 
pupre, in one of whicl1 (whose imago is not given) the mandibles are 
very broad, porrected, and dentated, and the gills formed as in the 
pupa of E. vulgata. Tl1e otl1er 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 LIBELLULIDJE •,comprises an :extensive and beautiful 
group of large-sized insects, well known under the common names of 
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