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THE LABIA oF THE ODONATA. 

‘In the selection of this subject for jects I vas 9 influenced 

primarily by the lack of knowlege in regard to two important aspects a
 

the study of this remarkable appendage. In the firat place Up to the 

present time no attention whatever has been paid to the machanism ob the 

labium, arid in the second place while some attention has been devoted nen 

the homologies of Horace, the resuts appear to me incomplete — the ‘sup 

porting evidence insufficient. 
a. 

Aside fro" the discussion by Gerstaccker of which 2} detailed account| 

will pe given in the proper place, we have only very few paragraphs en 

bodied in papers on other subjects, by Rambur, ‘Hagen, Brandt , and Comstock. 

The object of this paper is to present such new information as has ‘eon 

Obtained and to supplement and in some cases correct the old. 

The work has been carried on entirely in the labratory of lake Forrest
 

> college and under the supervision of J. G. “Needham, Phe D. Prof. of peat oe 

\ 

in that instipution. 

The material used was obtained entierly from his eollection with the, 

exception of some specimens loaned by the U. Se Natdonal Museun or compas ae 

ative Z00 logy and the Imperial Museum of Berlin whieh rene at that tine | 

in his posession, The series of mounted adult labia ‘wnitoh were otudied, 

was prepared by me in spec mens obtained from the ahove sources. vith 

regard to the Ontogentis material, the eggs of Ang. dundus were ‘obtained — ie 

when laid and developed in confinement. The enibryonio stages: studied 

were taken from ages respectively seventoon and twonty days old. | . 

enbryénie stage oF. Lestes Umeata was obtained from some eas dollected by 

Prof. Needham, — and the time which had elapsed since they were laid was 

uncertain. 

The maseiaty of the drawings were made by me directly fron the o
e | 

_imens,. A few however were mado from photograrhic plates me? some unpublish 

THE MECHANISM OF THE LABIUM, ee nr ai 

Every one who has devoted any attention whatsoever to ‘the study o
f 

the odonata has been impress sed. by the enormously and curiously shaped 

Labium. This labium, which has aad. not inaptiy, compared to. an asP, 

in the Libellulidae completely covers the remaining mouth parts a
nd an 

cau omer faniizes very nearly 60. cy firet t claned it m0 

aL EP



fin size and shape , put it ds capable of renazkably owitt and accurate
 Sate 

movement . If one observe lagge nymphs of anax Junius in proxinity | to 

which a few Ischmure nymphs have been placed it will be seen, that: Lirect— 

ly the former observed them, they remained perfectly auiet until: the prey 

comes atite close to them, then with a motion so swift as to ‘preclude the 

observation, we labium is darted out, the vietin seized and instantly 

drawn up into a -esition in which the Mandibals ean be used with, advantage. 

The strenght .of the labium is surprising, indeed when the, animal held 

suspended in the air by its extended tip, he can with cate litt 8 woignt 

of his entire ody up to the support. y ee N 

The powerful muscles and hinges whieh i the machanisn of the 

labium have never hither-to been investigated, these various movements 

are however secured by a comparatively very simple apparatus. For an 

understanding of the machanism of the labail, it would be necessary first 

of all to consider what are the various | divisions composing. the | appendage. 

The tipical labiun consists of A sub-mentum and ( om. 7.2 Pits Xs}, 

anentum exd— (m.° pled. Pig. 1), @ Liguial li. Pl. 1 Pig. 1) which varies 

greatly in shape in the various families; two lateral’ lobes (12. PA. 2. 

Fig. 1) composed of a moveable hook mh. Pl. 1 Fig. 1) and an end ‘hook. 

these various parts are ninged together at four points, the moveable hooks 

are hinged onto the lateral lobes, the lateral Lobes in their turn are 

hinged onto the mentum at @n-et the apical hinge, and there are hinges 

at the joining of the mentum and submenturn the middle ninge, and. that 

at the juncture of the sub-mentum with the haad, or the pasil “hdnge.-- 

The movable hook is without miseles , but four pairs of miseles are 

go arranged in connectinn with the hinges before mentioned, as to ‘pro- 

duce all the movements of which the labium is capabley 4 ‘These are a 

pair of abductors (aa Pl. 1 Figs. a & 2), a pair of . abduo tors: ( b Pll 

Figs 1 t Mets a pair of exbensors( dd, Pi 1 Figs. 1 a 2) and a pair of 

flexors ¢ G Os Phe 2 Pigs. 1&2 )e the abductors, wnion are fastened to 

the external tendonous prolongation of the lateral lobe at its. Ansertion 2 

into the mentum and which have their origin in the floor ‘ot the =i ntum — 

popximal to the middle hinge, served to throw the laboral Lobe out as the 

labiur is thrust out. The- abductors which are . inserted, at tiie, anner 

tendanous prolongation of the. lateral ‘lobe and whieh also originate in the 

floor of the sub-mentum at a point a little di stan Ke the origin of the 
eee bi 
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abductors, serve to draw the lateral lobe down against the ligula. 

The extensors have their origin upon the forward prolongation of the 

-“hypo-pharynx and passing over the flexors and above the atiductors near 

their origin, upon the hind ventral mentum below the hinge, | These 

extensors by pulling over the basal hinge and the middle hinge obtain 

the leverage necessary to throw the entire labi m out to its full lenght. 

The flexors, originating upon the tentorium, somewhat above the origin — 

of the extensors, and inserting into the supero- lateral margin of the 

- mentum distal to the hinge, by means of a tendon, fold the labium down 

into a pesition- of rest. ee 

‘Thus by the action of the abductor muscle in coribination with the 

extensor and with the abductor with the flexor, the conten is thrust 

out the lateral lobes opened and the movable hooks mechanically extend 

ed, then when the victim is within touch, with the movernent equally 

rapid and concerted, the lateral lobes are drawn down, the labium closes 

and the prey is held in a position in which it can most easily be de- 

voured, | , 

| ONtOGENY OF THE LABIUM. 

Lestes.~ | - 

Amazingly various as are the shapes of the labium more especially 

the shape of the lateral lobes, in the various families of Odonata, I 

thought it probable that greater simplicity of conditions might be dis- 

covered in the early nymplal and embryonic stages and that in this way 

some new light might pe thrown upon the homologies of Horace. With 

this in view I studied a series of labia of Lestes uncata begining with 

the embryonic stage (Pi. 4, Fig 14 ), the stage at which the develop- 

ae ment id temporarily stoped when aestibation begins, (See account of | 

the life history of Lestes py Prof. J.G. Needham in pul. 68 of the NY. 

State Museum pages 1903), and passing through a series of eight 

nympaal stages up to a condition aproxinating | that of the full grown 

nympit ( Ply B, Figs. 1-8). | 

In the drawing made from the embryonic labium (72, 4, Fig, 13) it 

will be observed that the development of the Liguia is very imperfect 

in comparison with that of the lateral lobes showing two series of teeth 

With a lobe above the second series. This is probably the result of 

retarded development, The movable hook is already well developed and
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vcisiieiacui from the remaining parts; the teeth are anveioped 
on the distal 

margin and to a less extent than the inner margin, the one,at 
the end 

is already differentiatcd as end hook. In the earliest of the nymphal 

stages i Pl. 9, Fated dy the lateral lobes are separated by a low proad 

ligula whioh has developed extraordinarily and which shows 
a trace of 

a cleft in the middle. On either side of this eloft are two teeth the 

precursors or those lobes which in the full grown nymph extend 
across 

the entire width of the mentum, ‘The suture between the ligula ae 

the mentum which in nymphs has nitherto peen entirely overlooked, 
avpeare 

as a transverse line with a pair of minute teeth at its 4 
i 

point. The position of the teeth on the lateral lobe is much changed, 

owing perhaps to lateral expansion, the end hook sia less evident put 

the development of the other toeth is about the same as in the 
previous 

stare. 
| 

In the next stage (Fi. &, Fig. 2) ase the second moult, a wel 

déveloved seta is observed on the lateral lobe and the 
begining of one 

- one the movable hook, one is also present on @ither side ot 
the mentum, 

put this is not represented in the figure. The number of teeth on the 

inner edge of the lateral lobe has increased, while among 
those on the 

end, the one which latter forms the end hook is conspicuous 
by its size 

and is already divided fron the others by a stuture, 
The number oF 

teeth on. the lisula has increased and the cleft deepencd, while 
a pro- 

nounced tooth has devehoped on the sutural line before. mentioned. 

In the third stage (Pl. 2, Fig. 3) the seta on the movable hook 

has attained its full development, the cleft between the end hook and 

the remaining teeth has beeome more marked, while the 
number of. taeath 

on the ligula is still further increased and the edge 
og the ligula 

on either side of the cleft has become slightly elevated. 
Aftor 7 

fourth: moult ( Pls2. Fig. 4) a differentiation is noticeable amoung 

the end tecth, the two at the extreme edges pecoming slightly 
Larger 

than the others and turning outwards away from them. Two setae make 

their appearance on the mentum. In the next stage ( Bla By Fate 5) 

the principal change is in the gradual dissapearance of the squaumal 

line, the rest of the develovment seems to be capitally stationary. 

In the sixth of the gswries ( Pl. 2 Fig. 6) a secon ad seta makes 

~



its appearance upon the movable hook, while the terminal
 iceth of the , 

end group have become larger and are separated from the others b
y deeper 

cleffs. " tree setae appear upon the mentum on either side. 
In the 

succeeding stage (P1.2, Fig. 7) the separation between the terminal 

- tecth of the end group and their companions has inereased and their ds
 

an inerease in the numer of teeth on the border of the ligula. 

In the gtage represented in plate two, Fig. eight, we find a c
ondition 

very similar to that of the full gromn nymphal labiunm. A third setac 

has developed on the movable hook and three are present on the mentum, 

The clefts between the end hook and the end teeth and the terminal tee
th | 

of the end group and the central ones have reached their max
inun depth! 

“The number of teoth on the inner edge of the lateral lobe 
and on the 

ligula has reached its maximum, The line beneath the border of the 

ligula has become, a mere trace, the tooth which figured so prominently 

in the early stages being represented by a chitinized spot
. The eleff 

in the ligula has reached its greatest. depth. “With the exception af 

a few additional seaac upon the mentum this stage repres
ents the full 

grown nymphal labium, no more changes take place until the transform 

ation from nymph to adult. 

Anax Junius.and Basiacschna janata. 

In the series of Anax Junius contains two — labia a different 

stages of developuent, and two embryonic labia. In the youngest em 

bryonic labium (P1.3, Fig. 1) the mentum is composed. of two lobes” 

gevaratcd by a deep cleft running almost to the sub-mentun, The ligula 

is as yet undeveloped. she movable nook is nos. as yet separated from 

the rest og the lateral lobe, in shape it strongly resembles the campus 

of the maxilla. In the succeoding stage (Pl. 3. Fig.2) we have a con 

3 dition much further advanced and comparable to the embryonic labium og 

Lestes uncata (Pl, 4, Fig. 15). | In this the hook like character of 

the movable hook has become distinct ‘and teeth t¢#ke have been developod 

- along the end of the lateral Lobe and two upon the inner edge. Teeth 

have d:veloped in two series at the base of the cleft between the two 

divisions of the mentum and immediately above the lower series isa 

markec. indentation whieh appears to be the beginning of a suture divid= 

ing each lobe of the beveloving liguia into two parts. The shifting
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which these parts undergo in forming the ligula as it appea
rs in the 

nymph will be discussed latter( pede 7 de 

The earliest of the nymvhal labia( Pl. 3. Figs 3) shows compar- 

atively Little change in the lateral lobe. The number of teoth along 

the upper end of the lateral Lobe has ‘emencnd ink We r
udementary 

setac have appeared upon the lateral lobe just below the mo
vable hook. 

fhoese setae are exceedingly interesting from an uieteri
ees standpoint 

as raptorial setac newer? ap ear upon the lattor —
t or upon the > 

adult labia of Anax jimius and were believed never to be present in 

the family. In contrast to the lateral lobe the ligula has 
develop- 

ed enormously, naving almost the appearanee which it axhibits i
n. 

a full grown nymph with the exception of a group of four teeth 

on either side of the cleft, The line pencath the border of theiigula | 

which was noted in Lestes uncata. appears here also.
 In the next 

succeeding stage ( Pi. 3, Pig. 4) we have a slightly latter stageof 

developnent. The diff rences are, however, slight consisting in 

the appearance of a number of tecth on the inner 
edge on the end hook 

and of the second group upon the border of the ligula. 

The development of the labium of Basiaeschna janata is along 

much the same lines as that of Anax. In the condition shown in | 

( Phe Su Fig. 5) we have a state strictly comparable to that shown 

in ( Pig. 3) of the same plate, ; In this Pigure one of the teeth 

upon. the end is already slightly geparated from the ot
hers and has 

become longer. It is this tooth which remains as the end nook while 

the others dicappear. In the latter stage (Pl. 3, Fig 6) teeth have 

avpeared upon the inner edge onof the lateral lob: and hairs are he 

developed along the edge of the ligula. In the stage shown in (Pa.3 

Fig. 7) the only difference is in the decrease in size of the t
eeth 

on the end of the lateral lobe and on either side of the cleft : 

the ligula, and in the almost complete closure of that cleft. a 

the last stage (Pl, 3, Fagi 8 ) the end hook has become more nook 

like. The one tooth has becorie a hook itself and the others ar
e 

represented only as chitiniz-ed spots. The tecth on the inner edge 

of the lateral lobe have increased in number, while those on either 

side of the cleft in the ligula have dissappeared peing representeg
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only by a band of chitin, | ‘The hair along the border of the ligula, 

- Which in the early stages were small have inseeanel in size and covered 

the entire border up to the eleft. The left is represented only 

by a slight depression and by a Line extending down upon the surface 

of the meritum to about its original depth. 

Libellulidac, , , 

ee: | contrast with Rasta’ ischna in which the development tends 

toward the disappearance of the teeth on poth lateral lobe and ligula, 

we have the representatives of the Libellulibae, namely Epicordulia 

prineceps, Tetragonuria eynosura, and Libellula pulchella, in which 

the tendanct throughout the nymphal life is to increase in eomplexity | 

in poth lateral lobe and ligula, In the new hatched Epicordulia — 

(Pl. 1, Fig. 4) the ligula is comparatively simple. The center is 

market by a slight depression between, two slight elevations, whileon 

either side is inserted is small spinule, — Beneath these is a line, 

probably the indication of a former suture, and beneath that six 

| setagerous punctures. The second stage (Pl. 1 Fig. 5) shows a 

number of teeth along the border of the ligula, while the two spinules 

- nave increased considerably in whee and four smaller ones neve developed | 

one above arm below the before mentioned ane on either of the center 

od of the ligula. In the final stage( Pl. ive Fig. G6) the border of 

the ligula has desone ‘still more complicated the number of teeth has | 

increased and below and in the notches bet ween each pair of teeth | Ls 

a spinulé, These diminish in size from the center to the edges of 

the liguia. The six gepagerous punctures have entirely disappeared. 

The new hatched ligula of Tetragonuria ( Pl. 1 Pig. 7) shows al 

almost exactly the same condition as the early stage of Epicordulia. 

“the two spinules and the sinth irregularly placed setagerous yunetures 

are present but the teeth between the setae zre three in number and 

are not uniforn an #150, =~ Libelluie pulchella shows the 

six setagerous punetures placed some distance below the border of the 

mentum, but the spinules are absent and the border presents not 

distinetly defined teeth but instead in the exact center are four small



irregular elevations. © The lateral lobes of Libellula and of 

upicordulia are almost identical. | oe | 

The new hathied Gomphus spicatus (Pl.l Figs 3) is wopthy of notuce 

especially with regard to the develo’ ment of the 
teeth on the lateral 

loves. Instead of having teeth on the upper end as i
n Labellula and 

Epicord: tia or on the inner edge as in Basla
escnna, they are placed 

all around the edge, siming an intermediate conditi
on,infrom which | 

the caratornens might very easily go in eit
her direetion, No end | 

hook is diftortiated. The ligula shows four teeth in the center 

with a spinule on either side and finally a to
oth on the outside of 

eace spinule. The line immediately inder the border of the 
ligula 

which showed so plainly in npico-dulia is less p
lainly marked. 

- HOMOLOGIES OF PARTS. 7 | 

The most important paper upon the paper upo
n the nomologies of the 

parts of the labiun, which has appeared up to this time, is"Zur 

Morphologie der orthopera Araphibotica" 
yon A. Gerstaccker. - in this 

Gerstaeccher advances the thepry that the 
ligula of the tabiun is formed 

by the fusic n of the two laciniay and that each lateral iene consists 

of the fused ealpus sand galea. | In support of this theory of the 

nomologies of the parts of the labia and 
of the maxilla he offers she 

following evidence; the similarity on app
earance, in the imagzo, of he 

movable hook of the lateral lobe and of the
 terminal joint of the 

calpus, the separation of the lateral lobe in
to two parts by a longi tud- 

jnous suture and the dif eforent inclination
 of the surfaces, of the two 

parts, 

Thais assertion neeenien to me to be based upon very insuffiotent 

evidence especially in view of the fact that
 the suture which he pikentals 

of dividing the lateral lobe into two part
s seers to be entirely 

absent in such Lapia as have been examined in the 
course of this study. 

A wide furrow is present but with careful 
observetion o no suture could 

be detected. In another particular Gerstaechers conte
ntion appears 

to me illogical, for while he very truly contend
s that it 1s probable 

that the missing joint in maxilla and labiun i
s fused with one of the 

others, in the maxilla he pelieves the laci
nae and galeae to be fused 

together, while in the labium he very inconsistantly declares that 

calpus and galeae are fused together to for tha lateral lobe, wth
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the Liguia and wien tom rerresnet nearly the two sintie 

In the course of my examination of adult labia I noticed a fact 

which seems hitherto to have been overlooked, namely, the presence in 

certain Agrionidae of a distinct suture which starting from the base > 

of the cleft of the ligula runs traneversly to within a short distance 

of its porder , and then turning runs paraloll with the border dow: | 

tho the mentum (Pl, 6. Pig. 6) che transverse portion of this line 

is bordered with hatrs and at the side nearest the eleft from the ligula 

it is produced into a point similar to that of the border of the 

ligula. In Platyenemis acutipennis (Pl. 6, Fig. B) we have a simdlar 

condition withe the exception of the hairs within the suture , upon the > 

lower vart of the mentum, | , 

The presence of thés distinetiy defined sutuve uvon the nentum 

gave rise to the opinion, which, without much supper ting evidence 

ig advanced by Rambur and Hagen, that the ersten was Forried bY the 

consolidation of two pairs of the appendages of the MOXLIAG, she lacinae 

and galeae, and that the lateral lobe repersented the palpus alone, 

An examination of the labia of several species in the embryonis stage 

comfirm to ths opinion. In the embryonis labium of Lestes uncata 

[Piss Pig, 13) it will be observed thab the teeth in the cleft betve on 

the two divisions of the developing mentum are forming in two sets, | 

The lower series, consisting of three teeth increasing in size from 

the bottom upward are already w quite gstorgly chitinized and appear 

to be sevarated from the others py a short diatance, in the empryonic 

labium of -Anax junius (Pl. 3, Pig. 2) this separation is marked by a 

deep indentation, evidentaly the peginning odof a cleft which lattor 

will divide ea van lobe into two. | 

Now this theory asunes thet the lower sets of teeth represents. 

the tooth lborders of the lacinas and the upper those of the galaca 

while the lateral lobe represents the — valpue mueh modified in shape 

and complicated by its change in function, In the development of 

the ligula the lacindae consolidate and the lobes representing 

the galeae grow together above them, inclosing them on @11 sides ax-_ 

cepting at their dunoture with the mentur,. This theory gains for us 

from the fact that in many of the Orthoptera and PlEContera
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& sondtsien exists analogous: to this of. the enbryonie sta

ge. | Notably ce 

in Diapheromera and Prisopus we find the laminae externa slippkng up 

over the lacinae in such a manner as to partially surround moh as is 

the case in the embryonia labia of ANAX. . It will farther be observed 

that the lateral lobe articulates witht zt segment’ quite separate from o 

that with the Ligula articulate , and. that this plese seems in every way 

to correspond to the palpiger, From this evidence it seems reasonable 

to conelude that, in the so called lateral lobe of the labium of the — 

Odonata, we have represented merely the pappalpus of the typical maxilla, 

while the ligula and mentum represent the consolidated lacinae and galeac — 

COMPARATIVE ANATOMY oF NYMPUAL AND ADULT LABIA BY GROUPS, | 

The forms of the labia are excecdingly variable in the various families 

of the Odonata, both during the nympnal life anf later efter transPorn 

ation. Thr variations in a single group are however comparatively 

slight and each group ¢ can be adaquately represented by a singie typical 

goes man together with several of those showing the most marked differ 

ances, a | 
Adult labla 

Libellulidae, , 

In the labia of adult Libellulidae average withth of the mentum and 

ligula ia 1,87 ‘times .its lengnt, while the ligula exhibits a rounded — 

point without a eleft. The lateral lobes are uniform in shape, the 

proportion of léangth to width being 1:1, they are deeply concave. The 

end of the lateral lebe is rounded and covered with naires externally, — 

and the movable nook is a very small and sharply pointed rudiment. 

Micrathyria berence (P1.6, Fig. 3) is typieal of the adult LAbeliuiid 

lablum, In this group the chief variations are in the movable hook 

and in the dispdtion of the hai rs on the lateral lobe, In Synthenis 

‘Or rebistyla iPr. 6 Fig. 3 D) the movable nook is represented by a enieingne
s 

spot while the hairs are sparse and are placed all around the border 

of the lateral lobe. Much the same condition exists in Didymops 

transversa (P1,.6. Pig. 3 8 put the hairs appear on the surface of ne 

jateral lobe anc there 1s a marked depression in the border of the > 

lobe directed behind the onitiniged spot FORMENE a@ small lobe in front 

of the movable nook, ~  Gordulia shart lef fi (Pi, 8 Pig.3 A.) ha 

the hook wider and plunter, with the hairs very abundant.  Psuedo ‘ies 
- 

minima (Pig. 6 Fig. a0) is deeply chitinized along the inner porder -
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the lateral lobe, and the hook is short and sharp. it differs from 

Mdorathyria however in the abs sence of hairs on the surface of the ‘Serene! 

Lobe. This group is much more specialized than any of the others and 

is difficult of cormarison ag whe changes, especially in the lateral 

lobe, and almost obliterated the hooks. | 

Aesonninae. | | | + 

The Aeschninas present charistics widly different from those just 

emntioned, Thr width of the mentum and ligula is usually 125 times its 

TET and the cleft though ordinarily absent is always indicated either : 

by a Slight depression in thecenter oF the ligula or by the arrangement 

of the hades along its border, Ssonetines, however, a short but distinct 

apiel cleft if present, The movable hook is well developed; a short , 

fleshy, and usually blunt and won the lateral lobes on either side of 

it is deveioved a more or less wall defined hook, Both lateral lobes 

and ligula are severed with numerous hairs. A vory gock. representative 

of the group is GCynacantha trifidia ( P1.6 1g. 4 ). in coryphaesehna 

ingens { Pl.6, Fig. 4 A ) the movably hook is hunuasually large in the 
end hook is large and deterred, The liguia ( Pl. 8 Fig. 4 B ) shows 

a slight elevation in the middie of its border with a short cleft in the 

eenter, In Aeschmophleeia anisor tora ipl, 6 Fiz, 40 ) the end. 

hook is large and clearly defined but the lobe beside it is comparatively 

small, The lateral lobes a of Aeschne. constria sta (P1.3 Fig, 4D ) 

differs little from those of Gymacantha but the ligula (Pi. 6G, Pig. 4 &) 

shows a more marked depression, Basiaesehna (P1,.6, Pig, 4 F) ghowa 

the inner hock very strongly develoved while the lobe is almost absent, 

Gomphinas, | i : | 

The Gomphinae, belonging to the same family as the Aeschninae, ‘have 

many pointe of similarity with them, The mentum and ligula is one and 

1.4 times as wide as it is long and ithe cleft in the ligula is always 

absent. the lateral iobe is about 1.25 times as long as wide, and the 

movable hook is large and weil developed. The end hook is well devel | 

oned and of the outer lobe there is onlu occasionally a trace, 

“Oppiogomphis Carolus(Pi, 6, Fig. 5 ) show these eneven sentation as well 

as any species. A pnrofusion of hairs covers: the entire iataeeee mentum, 

lateral lobes and ali, In Gomphus bulgatiasimus (P1.8, Fif. 5A) the
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movable hook is long and pointed and the end hook also is of umusial 

length. ‘The upper lobe is a nere protuberance on the border of the 

lateral lobe. The greatest developrent attained by the movable hook, 

however, iis shown in spay las edntata (P1.6 Fig. SB iy in whigh the movable > 

hook is wonderfully long and Slim ,While the end hook almost equals it 

in length. The upper lobe has entirely disappeared. 

Cordulcgaster and Tachoptoryx, 

ondulegaster maculata and. fachopteryx thoyeri are— the sole repres- 

entatives of thete respective suo famililes which I have studied, 

Cordulegaste: (P1,.6, Fig.1 ) shows a mentum oleft to about one fourth 

its isngan. jhe cleft is wide and V~shaned and on either point a small 

tooth is developed, The surface and norder of the mentum are covered | 

with hairs, The lateral iohe is also thickly covered wit ch hairs, the 

movable hook is short and biunt , while the end hook is long and sharp, 

and has a series of four smal hooks develoved along its inner edge, 

(P1.6, Figs 2 Ads It will be rememBered that the end hock of Salopteryx | 

angustipellis ( P1,6, Pig. 6 B') ehibited one hook on its inner margin, 

these hooks, it seems to me, may not improbably be a develo: ment earried 

over from a nymphal cordition, Tachopteryx (P1.6, Fig 2 ) shows a 

ligula very similar to that of Cordule rastor, The mentum as wel 

as the lateral lobe is thickly covered with hairs. The movable noel 

is large but blumt and the end hook is short, slender ,and ineurved. 

Agrionidae, : | 

In the Agrinidae the proportion of the width of the mentum to its 

Leng t): is as l:i, and the cleft in the mentum is always present, tt 

varies in depth from stS to «20 of the entire Length and orpportionately 

large. Th existance of 7 suture across the ligula has already been 

mentioned, and this suture as well ag the external body of the iigula 

is covered with hairs, The movable hook is a medium size and biunt,. 

then end hook is very lagre often larger than the end HOOK. while the 

outer lobe has quite disavpemred, | Roth the movable Bo hash. the rest 

of the laterad Lobe are covered with hairs, uphea masont (Pl, 6 Fig.6) 

is a good type of the family. In the lateral. lohe of Platyonemis Rous 3 

pennis (Pl, 6, Pe, 6A ) the develooment of the movable hook is proport= 

- donately greater and both that, and the end hook are both strongly incurved.
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The tentum and liguls (Pl. 6 Pig. 63°) differ a little from those of 

Fuvhea. In Paleophiebia superetes (P1.6 Fig. G 8 D )the movable hook 

is largely developed, while the end Hook La silall and not very hook _ 

jike in character, A Slightly difverent type Of end hook is shown in 

ca Pl, 6 Ric, es } @ ama di hook has developed upon its inner edge. 

In Calopieryx mMaculatis (P1.3 Fig, 6 F,) the end hook is divided from 

the rest of the lateral iche by a distinct suture, This suture is 

probably of secondadary nature in importance, Besides these laoia 

which have heen Piguxred IT have @iso examined the labia of the following: 

Calonvtervx maculatus Selys - Arbhilestes grandis Selys 

Heteraeina emericana Babr,. ce Ophiogomphus carolus Neednan 

Sympe trum correptum Hagen Progompnus obscurus Rambur — 

Plathemis lydia . Drury  Gomphus exilis Hagen 

Rhyothemis splendida Rambur  Hemigomphus oohracens Selys 

Framea iacerata Hagen | Epigonmonus paludosus Selys 

Mesothemis simplicicollis Say  @ymacantha trifidia Ranmber 

_ Micrathyria Boerenice ‘Drury ‘Bawiaceshna janata | Say 

Nannothemis bella Uhler Gomphibia confluens selys 

Perithemis domitia Drury | a Aeschnophlebia anisopvera Selys 

“gynthemis brevistyla Selys —Aesehna cleosydra ‘6 Bay 

Hemicordulia tan | Selys | Aphyila edensate Selys 

Tetragonuria epinigera Selys -Epiaesenna heros Fabr. 

Cordulia shurtleffi Scudder . Staurophiebla magnifica Brauer 

Maecrenia illinoiensis Walsh |  Coryphaeschna ingens Rambur 

Ortiemis ferrug ines Fabr, Aeschna constricta A Say 

Didynons transverse Say Hagenius previstylue Selys 

Brachidiplax indica Kirpy Corbule caster maculatus delys 

Brachythenis contaminate Fabr. Tachopteryx thoreyi  Selys 

Palpotieura sexmaculata Fabr, Nephepeltia phyrne Perty 

Diastatops tincta Rambur Kemionemts bilineata celys 

Pseudophiedia minima - | Kirby Pyrvhosoma nympinia Sulzer 

*“Onychothenis aonormds Brewer Platyonemis acutipennis Selys 

ZY Gonyx ivis | | = hC. Nesolestes aiboterminate Selys 

Gomphoides stigmatus Say Helebasis allandi — Martin 

Mecistogaster SP.(?) | Xanthagrion erythroneustum Selys
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Protoneura capillaris rae  Rambur | -Euphea masoni. ; | Selys 

| ‘Diphlebie Lastoides i. ot unais strigata Selys ee 

Synlestes weyers ay, : Solys Heteragrion Zlapodl statu Salys 

 Argiolestes ict -romelas : Selys Hetaerima anioricana # wor, - ¢ 

Disparcneura vittasa ie Selys ‘Yaleophlebia suvrestes neays. ..* 

Caloptoryx angustipennis:  Waiker dora. inca a io 

Ceratura capreola he Hagen ; nore picta Me | - Ranowr 

‘Mauroba. sis chinensis ae inne | a 

It will be observec, that with the exception of the Libelluli
das, 

‘in which the parts of the lateral lebe are almost unrecog
nizable, these 

labia are very similar, The chief differences are in the presence 

or absense of the eleft in the liguia and in ita size and
 shape wien 

pres sent, in tne shape and size of the movable hook and of the $170 hook 

on either aide of it, and in the presences or absence of the hair
s on 

the whole labium. The general contours are very similar and the same 

parts are present in all the groupe, | | 

a Nymphal iabia. 

in whe eonsideration of the nyrphal labia of the various gr
oups it 

would be well to cbserve the same sequence whish was observed in treating 

of the adult labia, ‘he Libellulidae will therefore first engage our 

attention. | 

Libe.. lulidae, 

In this family the nymane2 labia are upon the whole somewhat more : 

complicated than the adult labla. The mentum has much the same anpear- 

ance and the ligula is, as a rule, sme meothly vounded as in the aduit, 

but the lateral lobe is quite dissimilar, Periphomis donitial Wate Ce 

7 Fig. 5) dels typleal of the LOUD « The lateral lobes abe Loothed a 

along the ends and near the outer edge appears a row of fine setae ‘ais 

minated by a strong spine. Two grouns of nine gsotas each appear mide 

“way down the mentum, The lateral lobe cf Tetragonuria cynosura (P1,5 | 

Fig. 5.) is vary similar witat the sxeeption of the fast that in me G
e 

ty ; of the tecth are insert :d three small 8; inules, decreasing in size > ae 

i Prom the bottom upwards. The border of the ligula (P1.5 Trin, & F 2 

. , is thickiy covered with hairs, and is flatter than tiat of Perithenis, =
 

Phyllomacromia sp. (?) © P18 Pigs 8 O ) snows the teeth more strongly . | 

ee sauna alin the two uppermost men have pecone sharply pointed, white 
‘ ’ 

: * i : 
$ 

‘ x +



the epinules inserted in the three Lower nave increased in nuriber to 

Javea, Tne lateral iobe of Mesothem.s simplicioollis (PL.5, Fig. 5 oo 

resembles Tetragonuria, although the numbex osof setae is groster,: 

‘The ligula is 1ike that of Perit themis in shane but is heavily boardered — 

with hairs (py o Fag. & U0 he Bpopthalmda elegans “is very teases 

from the others of the group. The lateral lobe (Pl. 5 Wig. 5 @) 

is bordered with long, sharp, strongly ineurved teeth, siX 4n mmber, 

and the setae are entirely absent; ‘while the liguia ( Pi, 5 Fig. 5B ) 

has a decp cleft in the center, - With a rounded, pre tubsrane on either. 

Side, The liguia of Orthetrw’ eancel2atur (Pl. 5 Fig. 5 E ) ex hipits — 

another variation fror the typical iiguia, & slight elevation mark ¢ 

the oerlter, while on @ither side are a number of | srield — with 

griall spinuie between each pair, 

Aesehninas, 

| The typical Aesbhwinae Labiur is woll xepresented by Resiaeschna 

janata [ Ply Se Fak 2 j} «= = | The iiguia shows a ahilies Cleft and tis 

borders are thickly covered avith heirs. The lateral lobes have a | 

strong sharply pointed mavabie hook, Whiie the end hook, although short, 

is stout and sharp, ‘The inner edge of the lateral lobe bears a number 

of smail chitiniszed spots, the witnesses of the existance of teeth in 

that position earlier in the nymphal life, Aeschna constricta ( Pu 5 

Fig. 2A ) shows a different typs of and 0 oK, blunt, and straight aaross 

the end, with a small kook at the inner edge. the lateral lobar 

c
e
 - $taurophlebia magnifies (Pl. 5 , Fig. 2 B ) no traces of teeth are vis- 

ibie on the inner edge, and the end hook is short put strongly 

ineurves.. The Liguia ot this specimen (Pi 5 , Fig. 2 0) hag one very. 

Peculiar : Pea Ure, on either side of the central cleft is develoned a 

Long pat very slender tooth, The bordar beyond’ the teeth is covered 

with hair. The ligula of Boyera is shareatertaed by a very amall 

tooth on either side of the central cleft and at sone distance from it. 

“the porder, on both sides of the teehh, is covared with hairs, 

Gomphinacs, : 

The Gomph inae labia differ comparatively Little “rom tnOSe 

of Aeschninae, In the typical. spooiman » comphus ral igatissimus (PL. 

Fig, pe the lateral lobes are perhaps larger in proportion to the 

ie eee 


