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In  order to identify speci~iiens of I-Icteragrioii iii my collec- 

tioil talteil by B. J. Rainey, I,. A. Williailisoii and mysclf in 

British Guialia, and by Jesse 11. Williaiiison and lilyself iii 

Colo~i~bia, it was liecessary to study carefully the specics 11itl1- 

crto described. The results of this stttdy are e~libodied in the 

followiilg paper. 

I-Ietei-agi-ions are not coinmoii iii collections and the total 

ilu~llber of specitileils is not large. Yct this 11iaterial has showll 

the existence of a relatively large iiumber of spccics, twenty- 

two haviiig been named. The lai-ger number of specics were 
described from ~naterial in the collcctio~is of de Selys a i d  

'I, Occ. Papers Mus. of Zool., Univ. o t  Mich., No. 52, Apvil 17, rgrS.  11, 
ibid., Iqo. 59, June z ~ & .  rgrS.  111, ibid., No. 63, January 5, 1919. 



llagen. Uilfortuilately sl~cciiiieiis of species of tliis genus are 

very fragile. Rpparei~tly many specimens liavc beell lost 

froill I-lagcii's collection, aiid inforliiation I have received 

iildicates that there has beell considerable damage a i d  loss in 

thc de Selys material. This is very uilfortuilatc as ccrtaiil 

sl~ecies are unidentifiable fro111 cxistiilg descriptions. 

A ~ I ; N o w L E D ~ E ~ ~ E N ' ~ ' s . - ~ ~ ~ ~ ~ L I ~ ~ ~  Dr. l<is 1 have obtaiiied 

drawings by Moils. Mciiger of the illaterial at  present available 

in tllc de Selys collection. Dr. Iiis has also furiiisbed liie 

notcs on illaterial ill his collectioiz. I ail1 especially iiidebted 

to Dr. Calvcrt for tlze loan of specimens7 for several drawings, 

1)ropcrly credited, and for suggestions. Other material of 

the greatest interest was borrowed for study froill tlie Cariiegie 

h'luseum, 1111-ough Rlr. Kahl; froill the l4uscum of Compara- 

tive Zoology, throttgli Rtr. Caiiks; froill Coi-ilell University, 

througli L'rofessor Needlzaii~; aiid fro111 the U. S. l\Tatioiial 

A/ruset~lll, thi-ougll Mr. Curric. RIr. Keniiedy kindly prepared 

illally of the clrawiiigs, $ropcrly credited, and the wing photo- 

graphs. 

The Legio~i Podagrioli of de Sclys, as defined by hi111 ( I  

ailtl 2) ,  has bee11 briefly summarized by Calvert (5 )  as fol- 

lows: l r ,  sepal-atiiig froill MI,, nearer to tlie ~iodus than to 

the arculus. Stigtila normal, i.e., coiisisti~ig of but a single cell. 

Cu, present. Supplemeiitary scctors preseizt, at least between 
At,, ailcl M,, except iii I'erilestes. 

, , 1 I-re genus EIeteragrioii (iiiclutliiig lHetcragi-ion and Oxystig- 

iila of tliis paper) of tlie Legion Podagrioli may be bricf- 

ly delilied as follows: Ailteilodals two2; R/I, arising at or 

near the subnodus; R, arising distad to the subnodus (rarely 

a IIcrbert Campion, Proc. Acad. Nat. Sci. of Plrila., May, 1913, p. 222: "A 
fcluale of IIctc~ugrioiz c lcv~~sops  IIagcn (alicizzai+z) from Vcra Cruz, also in the 
Godman-Salvin Collection, has, in three of its wings, a supernumerary antenodal 
between thc usual oncs and li~nited to the costal space." 



Occas io~ra l  Ppcr-s of tlze f14ztsea11~ of Zoology 3 

a t  the third postnodal, usually fro111 the lift11 to eighth) ; one 

cul~ito-anal ci-05s-vein ; supplementary sectors two, between 11, , 
and M,; arca postel-ior to Cu, one cell wide; stigilla wit11 thc 

proximal side obliquc, the prosimo-postei-ior angle acute. 

I-Ieteragrions occur fro111 approsilllately sea-level up to 

recordcd altitudes of 3000 to 4000 feet, and they u~ill doubtless 

be found at higher clcvations. The geilus is confilled to ti-op- 

ical America. l'licy are forest or shade insects, living along 

siliallei- strcnmi fro111 whicl~ they 1-arely wander for ally dist- 

ance, except species of group 4, Oxystigma, \vl~icll are often 

fouilcl scattered througl~ woodland. Rcile h/Iartin?-eports that 

in the forests of Urazil birds of the genera Trogoii and Galbula 

eat many dragonflies, among them EIetcragrion. I doubt if 

illally EIeteragrions illeet this fate. Their liabits and surrouild- 

iilg ai-e such that thcy suffer little if ally clanger from birds. 
, , lheir pretloii1inant colors are vai-ious shades of broivi~ to 

black, and various shades of yellow or, less frequently, red, 

bluc and gi-ecn. Larval stages are not ltnowii. 

De Sclys ( I )  divided IIeteragrio11 into four gi-oups, to the 

fourth one of which he proposed giving the name Oxystigma, 

as a "sous-gcni-e". 111 1886 ( 2 )  he dividcd I-letei-agrion into 

two sections, the first section coiltailling the first three groups 

of his carlier paper, and the secoild section contaiilii~g the 

fourth group, without further illeiltioi1 of Oxystigma. I have 

beell unable to devise ally better grouping than that of de 

Selys, and it is retained in this paper with additioilal charact- 

ers eiliployed in clefilliilg the groups. Another species of group 

4, hitherto 1-eprescnted by a single species, has been dis- 

covered, and I believe it is well to place these two u11der a sep- 

arate genus, Oxystigma, as originally proposed by cle Selys. 

Revue Prnncaise d'0rnithologie, KO. 26, Junc, 1911, Sur les oiscaus qui se 
No~~rr isscnd de I,ibcllules, ( j c  note), p 95. 



a'. Quadrangle short;  usually nearly two o r  more postquadrailgular 
cells; the cubito-anal cross-vein much nearer the second than the 
first antenodal. Hetcragrio~z. 
b'. Inferior appendages of male rudimentary; teeth on genital valves 

of ien~ale  several-rowed. Generally the hind margin of wing 
separating froill the anal veil1 a t  a greater distance distad to the 
cubito-anal cross-veil1 than the arculus is distal t o  the cubito-anal 
cross-vein. Frons obtusely angled, similar in the sexes. 

Groups I and 3. 

b3. Inferior appendages of male small, spine-like; tceth on genital 
valves of femalc one-rowed. Generally the hind nlargi~l of wing 
separating fro111 the anal vein a t  a lesser dista~lce distad to the 
cubito-anal cross-vein than the arculus is distal to tlie cuhito- 
anal cross-vein. Frons acutely angled (males of sonle species) 
t o  riglit angled (females of sotlle sl)ecics and hot11 sexes of some). 
Wings narrower (niore or  less) in the n~ales  than in the 
females. Group 3. 

a3. Quadrangle long; usually one or  about one postq~iatlrang~ilar cell; 
the cubito-anal cross-vein about midway bctween the antcnodals. 
Inlerior appe~ldagcs of inalc small, spine-like; teeth 011 genital v a l ~ e s  
of feillale several-rowed. The hind margin of wing separating froin 
tllc anal veil1 a t  a greatcr distance distad to the cubito-anal cross- 
vein than the arculus is  distal to the cuhito-anal cross-vein. Frons  
low, rounded, similar in tllc sexes. Group 4. O . ~ y s f i g ~ l ~ n .  

Of de Selys' group I only two species have bee11 described. 

Oilly one of these, flnvoaitlat~i~lz, is well linown. The group 

was separated fi-om group 2 by de Selys on the following 

characters: IIcad il~oi-e I-obust; illout11 illore projecting; 

abtlomen shorter; legs longer; third joint of ailtcilila alillost 

three tiilles as long as the secoild joint; ~viilgs bi-oatler; hind 

inargiil of wing sepamting from the anal veil1 distad to the 

ai-culus; quadrailgle of nlediutn length. I have see11 oilly an 

imperfect i~iale and feillale of @avo-dittatzi~~z. The species is 

illore robust, with slightly longer legs than tlie spccics of 

group 2 know11 to me. But these characters are not very de- 

finite, and the vetlatio~lal and antenna1 characters, as well as 

the sesual characters, are esseiltially those of group 2. 1 have 

mcasared the s e c o ~ ~ d  and third atltellnal joints of all species 
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lcilowll to me. In  general the third joint is about 

twice tlie second, but ill some females of groups I and 2 

(pavovittatz~vlt, auvaittiacz~i~z, t~ia~zgztlal-e) the third joint is 

longer, but in no case is it three times as long as the secoild: 

in group 4 (Oxystigma), the two joints are more nearly equal 

and are more robust than in the other three groups. Furthcr 

cvideilce for the iildistiiict~icss of struct~lral differences be- 

tween groups I and 2 is found in the fact that the female, 

origiilally described as ovatuvlz, group I, (de Selys I )  was later 

(de Selys 2) referred to oclz~,aceuvz, group 2. 'l'hc species re- 

ferred by de Selys to group I are, for coilvenietlce, discussed 

with the species in group 2. The type of the genus 1-Ietera- 

grioil is pavovittatzn?t; and of Oxystigma, petiolatum. 

CIIARACTERS OI? GROUPS AND SPECIES.--'I'~I~ proportions of 

the seco~ld and third aiiteililal joi~its have been ilie~ltioned 

above. Face profiles and head coloration: there are four 

fairly distinct types of face profiles (figures 63 to 66). The 

acute, up-turned froils is a illale cl~aractcr coilfincd to group 3. 
I t  is associated with a brilliant yellow or orange face, a velvety 

black posterior vertex (rarely the entire vertex) and a metallic 

yellow or orange area on either side of the imedia~l ocellus, ad- 

joiniilg the from (except in those species xvhcrc the black of 
the vertex reaches the from).  The feinales of these brilliant 

illalcs are very different. In  solue of them the face may 

be largely black. The illales of a few species of group 3 a i d  
the feiilales of all that group have the froils about right angled. 

\ In groups I and 2 the frons is a little illore ro~lilded. I t  seeins 
to be tlie same in the sexes of all the species. 111 coloration 

of head the male of ji'nvovittat~~v~ approaches group 3, but the 

hcad patterils in both sexes of the species of group 2 are all 

very different fro111 group 3. With few exceptions they are 

pale colored, variable, more or less il~distinctly patterned, and 
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very siinilar in the sexes. I11 Oxystigma (group 4)) 
the froils is low and flattened. While in cyalzofro~ts, 
of this genus, the head pattern of the inale suggests 

group 3, the head pattern of the female is very silnilar to the 
male, thus differing froin the condition found in group 3. Tlze 

lzifzd lobs of the prothorax offers a character which inay be 
valuable in certain cases in determining species, and used care- 
fully, it may be useful in associating the sexes. In  all the mate- 
rial studied I have seen only one inalformed prothorax. Tlze 

i~izale abdo11.ti~tnl apfielzdages, especially the superiors, are speci- 
fically distinct, but are often very similar. I have detected no 

variatioil within a species. The superior appendage by press- 

ure or other causes is often rotated on its long axis;  so figures 
inay be more or less misleading, and, in the case of species hav- 
ing sitnilar appendages, such figures cannot be relied on for the 
proper identificatiotl of specinlens without reference to other 
characters. The p e w s  have been studied by Mr. Kennedy but 
his results have not been published. He writes ine that he 

has found this organ showing no specihc characters in this 

genus. The gelzital valves are toothed along the ventral edge 
in all species. In group 3 the valve is relatively thin or narrow 

on the ventral edge, and the teeth are one-rowed. I n  all the 

others the ventral edge is broader, the teeth are several-rowed 

or paved, and the teeth are more flattened and scale-like than in 

the single-rowed forms. I n  all species the style is tipped with 

an acute translucetlt point which is formed by closely appress- 

ed hairs or bristles. The toothed edge of the genital valve is 

obviously the instrunlent by ~vhich an entrance is made for the 

insertioil of the ovipositor. Frequeiltly the interstices of the 

teeth are filled with nlinute debris, more or less concealing the 

teeth. This seems especially true of those with paved teeth. 

Among the females of group 3, where the teeth are single- 
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rowcd, the apical tooth is more or  lcss distit~ctly larger, and 

thcrc is a pretty u ~ ~ i f o r m  decrcasc in size basally. Tlie num- 

bcr and spacing of the teeth vary in the different specics of 

this group but are  variable and of little IISC appares~tly in 
, , recognizing species. I he singlc-rowed o r  paved conditio~l is 

howevcr recognizable a t  a glance. I t  is a 111ost useful char- 

acter, permitting foi- the first time the certain detci-mination 

of the group relationships of any feillalc specimen. The  

oe~iposi tor  consists of four parts, two anterior and t\vo poster- 

ior, cach anterior closely appressetl to its corresl)o~~tlillg poster- 

ior process. Each anterior process has its distal outer edge 

Ibeaded or  convoluted in a mallller apparently characteristic of 

each species. The  postel-ior proccss has along its distal outer 

border a series of obliquc grooves 01- tecth, whicll extend basally 

farther than thc beading o r  col~volutions of the anterior pro- 

cess. W h c i ~  viewed fro111 the vei~tral  surface only the two an- 

terior processes are seen, except that in certain cases thc edge 

or  apex of the posterior processes may be in view. This 

latter contlition is cspccially true in the casc of those species 

wit11 narrow anterior processes. 111 thosc spccies with \vitlc, 

fiattcned ailtcrior processes, the apical portions of the 

posterior processes, bearing thc grooves or  teeth, lie neI1 

within the outer edges of the aiitei-ior processes and are 

iiot visible in a vcntral view. The  ovipositor is narrow in 

grou11 3, and \videst in Oxystigma. I have studied it in 

only a limited ntlmber of species as it is usually co~~cealcd 

by the valves, ant1 I ditl not wish to rclax older and typical 

material loaned iile for study. A thorough stutly of this 

organ n l~ i s t  await the accumulation of more material. The 

apical beading of the anterior process T think has little o1- 

no fu~lctioil in the i~lsertiotl of the ovipositor. I n  fact, 

it seeills these irregularities would render the insel-ti011 mol-e 
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difficult. But in plant tissues, if it is in such sittlations that tlze 

eggs are placed, such a structure would serve to steady or 

inaiiztaiil the ovipositor after it had been inserted. Likewise 

the grooves of the posterior processes cannot, I think, aid 

inuch in the iilsertioiz of the ovipositor. They lie generally 

within the lateral edges of the antel-ior processes and between 

these processes and the abdomen. Their fuiiction is probably 

concerned with the extrusion of the egg. T/enation: several 

characters have been einployed in describing groups 01- species. 

The distance between the arculus and the cubito-anal cross- 

vein, for esainple, call be measured with accuracy, for these 

parts lie at approsilllately right angles to the longitudiilal veins 

bounding thein. But the distance between the cubito-anal 

cross-vein and the point of departure of the anal vein from 

the posterior wing nlai-gin is an eiztirely diflerent matter, as 

the anal vein and the posterior wing inargin meet in a very 

acute angle. If the parts are viewed at such an angle as to 

superimpose tlze anal vein on the wing margin near their 

juncture point, tlze point of separation appears ii~uch inore 

distal than is really the case. In  studyiilg this character I have 

held the plane of the wings at right angles to the line of vision, 

and with tlze long axis of the wings at right angles to tlze ob- 

server, studying them under a binocular microscope. With 

tlzcse simple precautions one can detect the real point of separ- 

ation with a fair degree of accuracy. There is a great differ- 

ence in the width of the wings between species and, in some 

cases, bctweeiz the sexes of the saine species. Wing narrow- 

ness in this genus is bi-ought abotlt solely by the nai-rolving of 

cells and no other change in the position of the larger veins 

taltes place. tlzc clzaracter can only be used with dif- 

ficulty, especially since all gradatioils between the extreilies 

exist. The only way of expressing the character seems to be 
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in some terms of measurement or in the proportion of width 
to length. Associated with wing narrowing is a reduction in 
the size of the stigma (compare figures 3 and 4). But this 
character, like narrowing, is difficult to express. The nuin- 

ber of postquadrangular cells is an indefinite character, de- 
pendent as it is on the variable position of the origin of %I, 
and an undifferentiated cross-vein. M, arises a t  or near the 
subnodus, but varies in the same species. The proximal cross- 

vein between M, and 14, is the cross-vein which marlcs the 
distal extension of the postquadrangular cells. But this cross- 

vein has no specialized relation to the cross-veins posterior to 
it, which forin the ends of the postquadrangular cells, and it 

may coiilcide with one of these or occupy any position be- 
tween two of them. Tlzoracic and abdomifzal color patterns 
are varied and usually of specific value. The common ground 
color is some shade of orange-yellow; flesh, red, blue or 
bluish and green or greenish are rarer. With the exception of 
shining or inetallic areas on the heads of some species, there 
are no brilliant or metallic colors. With but rare exceptions 
they are rather dull colored insects, and the feinales are prac- 
tically all dull brown, obscurely patterned and inconspicuous. 

Generally in group 2 the dorsum of the thorax is pale with a 

lniddorsal black carina, which is universal in the genus, though 

rarely reduced to a inere thread. The mesepimeron is often 

largely dark, forming a coiispicuous posthumeral dark stripe 

But in gi-oup 3, inales of Inally species, which as tenerals have 

a siillilar pale thoracic pattern, have the dorsum darken with 

age till it nlay become entirely black. The color of the abdom- 
en also undergoes some clzai~ge with age, but it is slight and 

does not result in a virtual loss of color pattern, as is the case 

on the thorax. In inales the third to fifth segmellts are usually 

the most definitely and iiltricately patterned. This pattern is of 



several distinct typcs. Each segment inay be of a single color, 

without pattcrn, as in c r y t h r o g a s t ~ ~ ~ ~ ~ ~ z ;  thc segillcilt inay be 

apically darli or blaclc as is a l b i f r o ~ ~ s  or c1lr~isofl.s; the segille~it 

may be black at both apcs and base with a palc mid-arca, 

making a three-banded segment, as in cnle~ldl i l lr~~c; or the 

base inay be pale, followed by a inore or  less distinct dark area, 

followed by the pnlc ground color, which is in turn followed 

by a distinct dark apex, thus making a four-ballcled segmeilt. 

This last patter11 is the illost common. I11 this pattern the sub- 

basal dark area varies in iilteilsity with age. I t  is superim- 

posed 011 the palc basal color and shades out apically. '1'0 a 
certain esteilt its development, by contrast, deterilliiles the 

presence or absence of a pale basal ring. Tlze apical black is 

deeper a i d  appears at an early age. Tlze distii1ctioil between 
the two black areas is possible even in g~zajus, where the ex- 

cessive developi~~ent of the subbasal dark area has resulted in 

segilleiits 3-6 becoilliilg chiefly black with pale basal rings. 

GEOGRAPI-IICAI, DISTRIBU~~ION OF G~ou~s.-Tl le  two species 

of group I are recorded froill Southern Brazil or Brazil. Of 

group 2, 11zncilentzc11.2 has bee11 recorded froin Venezuela, and 

iclericl~~qz and z?zela~z~n.zl~qz are ilow lcilowi~ froill British Cuiana ; 

all the others are kno\vn between parallels 10' and 35" S., 
from souther11 and eastern Brazil, Paraguay, and Argentina. 

Of group 3, iclcl-ops has bee11 recorded fro111 Brazil (Sant- 

arem), Venezuela, Ecuador and Peru. I t  seems possible there 

have beciz seine misideiztificatioizs. Four species have beell 

recorded south of the ecluator ill westeril South America, 

froill Ecuador, Peru, and Bolivia. One species besides icterops 
is known fro111 Grazil ant1 one species occurs in Critish Guiaila. 

The others occur to the west and north. Four species are 

lcilowil from the Magdalena River in Colombia; and one of 

these and the reillaiiliilg species of the gro~ip occur ill Central 
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America as far north as about 20' N. All the species k11011r11 

for Central Alllerica and for the Magdalena River (Colombia) 
belong in this group. Of group 4, the two species occur in 
British Guiana, and one .of these has bee11 recorded fro111 as 
far sout l~ as Santarem, Brazil. 

K e y  to Males of G ~ o u p s  I and zi 
a.' Dorsuill of head, prothorax, thorax and first seven abdoillinal seg- 

ments largely black, apical half of 8 and g and 10 entirely or largely 
yellow. 
b'. A wide yellow huineral stripe; a aorsal black spot on abdominal 

segnlent 10 ..................................... fEasovittat.t~nz. 
b2. Dorsum of thorax on each side with a. yellow ol7al spot; abdom- 

inal segment 10 witl~out a black spot . . . . . . . . . . . . . . . . .  . o v a t u ~ ~ ~ .  
a'. Not as above. 

b'. Seginents g and 10 black above; head largely pale, markings 
obscure. 
cl. Segment 8 !argely yellow or  yellowish above. ..... .ictcric~nz. 
c'. Segment 8 black above ........................ .nzrla~zu~wi~z.  

b'. Segments g and 10 pale above (reddish or yellowish), sinlilar 
to 8 or distal part of 8. 
cl. A broad black posthumeral stripe; head above broadly and 

definitely patterned with black. 
dl. Dorsun~ of thorax largely black; area below between the 

fork of the mid-dorsal carina black; mid-area of hind 
lobe of prothorax a definite round black spot. .triagtgulare. 

d'. Dorsum of thorax, except area of the illiddorsal carina, 
pale, the area below between the fork pale ; prothorax pale, 

....... the hind lobe without definite 111arking.s.. .besclzkii. 
c'. No definite posthumeral stripe; head above largely pale, 

markings generally obscure and indefinite. 
(1'. Superior appendages in profile not swollen ventrally at 

.......... base; apex of 7 and all of S pale.. .aul-a~ztiacz~irz. 
d'. Superior appendages in profile swollen ventrally at base; 

. . . . . . . . . . .  apex of 7 and basal part of 8 black.. .co~zsors. 

a'. Prothorax and thorax dark above; a wide yellow antehumera1 stripe, 
occupying about two-fifths the width of the inesepisternuin and es- 

. * F o r  a discussion of c i ~ t ~ z a r i i o ~ i t s ~ ~ ~ r t .  dorsalc, ~ i iac i lc~r t i~~rz ,  obsolattirrt and 
och~acezltis, known to  me only from descriptions and not included in  the key, 
see text. 

"or a discussion of ~~tac i lcr~ t l~ i rz ,  bcschkli and ar~zazoitir~cii~, the females of 
which have been described but which are otherwise not known to me and are 
not included in the Icey, see text. 
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tending froill the wings to the anterior edge of the prothorax. 
Antenna long, the second joint about .3 mm., the third joint nearly 

.......... three times as long, the ratio about 1.5 : 4 . .  .j%avovittatwm. 
aa. Thorax not sharply patterned as above; humeral or antehumeral 

stripe if present'narrower and obscure, not definitely a part of the 
prothoracic pattern. Antenna shorter, the second joint about .2 mm., 
the third joint from two to nearly three times as long as the second. 
b'. Cubito-anal cross-vein proximal to the arculus a distance equal 

to or less than the length of the latter. A distinct dark post- 
humeral stripe. 
c'. Basal darlc area on dorsum of segment g divided in the median 

.... line by pale nearly or quite to the base of the segtnent.. 
tvia~tgulare. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

ca. Basal dark area on dorsum of segment g not divided by pale 
in the median line .............................. .ictericum. 

ba. Cubito-anal cross-vein proximal to the arculus a distance greater 
than the length of the latter. Dark color on dorsum of segillent g 
not divided by pale in the median line. 
c'. No dark posthui~~eral stripe. . . . . . . . . . . . . . . . . . .  .az~va?ttiacz~iiz. 
cZ. A distinct darlc posthun~eral stripe. 

dl. Posthumera1 stripe brown, the same color as the dorsal 
thoracic brown stripes. Hind lobe of prothorax narrow, 
rounded and high-a female in Hagen's collection labelled 
nztrafz tiacu~?~.'' 

da. Posthumeral stripe blaclc, darker than the thoracic dorsum. 
Hind lobe of prothorax siinilar to auvaiztiacum, broad, 

. . . . . . .  winged and with a median dark area..  .oclzracezti~z, 

K e y  to Males of Group 3 
a'. Abdonlen above predo~llinantly pale, no segnlent as much as one- 

fourth definitely black; segments I and 2 without any definite blaclc 
areas; 8-10 largely or entirely pale or obscure. 
b'. Abdonlen brilliant red, black inconspicuous or wanting. 

cl. Face black ; abdoi~len without black. . . . . . . . . .  erytlzvogastru~~z. 
c? Face bright light yellow; abdomen with some segments nar- 

rowly apically blaclc . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  .albifrons. 
ba. Abdomen reddish yellow or flesh to almost red, seginents 3-6 

with distinct apical black areas; face yellow. 
c'. Abdonlen 47-51.5 m m  long; usually three postquadrangular 

cells . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  tricellulare. -- 
a By the forin of the hind lobe of the prothorax certain known species are ex- 

cluded, and the species may be dorsale (of which the female has not been de- 
scribed), cirt~tamomeum (unless this is a synonym of aura?ztiacum, as de Selys 
has stated; .the female of chnamoiit.eztm is not described), or nzacilenttim (of 
which only the teneril  female is described). See under aztraiiOiac?im in the text. 
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c2. Smaller; usually two postquandragular cells. 
dl. Segment 7 colored like 8 . .  . . . . . . . . . . . . . . . . .  .clzrysops. 
da. Segment 7 darker than 8. .  .................. .alie~znnt. 

a". Abdonlinal patterns various but segments I and 2 with definite 
dark areas or at least some segments definitely largely or entirely 
black above. 
b'. Nasus and frons above black, face not bright yellow; the 

brightest and most conspicuously colored area is the middle lobe 
of the prothorax which is bright yellow.. . . . . . . . . .  .peregrigzum. 

ba. Face bright yellow or orange, frons above the same, and, with 
rare exceptions, on either side of and in front of the median 
ocellus, an area of the same color with metallic reflections. 
c'. Thoracic pale colors bluish or greenish: dorsum abdominal 

segments 8-10 black, on 8 the black narrowed from the base to 
a illiddorsal line at the apex; 3-7 narrowly but distinctly pale 
ringed at base. 
dl. Blaclc on dorsum of head extended forward only to about 

the level of the front of the median ocell~ls; abdomen 37 
mm. long . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  ... .. h c a .  

da. Blaclc on dorsum of head extencigd forward to between 
the antennae ; abdomen 32 tnm. long. . . . . . . . . .  icterops7. 

cY. Thoracic pale colors yellow or yellolvish; dorsum of abdom- 
inal segments 8-10 various, but dorsu~n of 8 not continuously 
dark in nlidline fronl base to apex. 
dl. Dorsum of abdonlinal segments 3-5 for two-thirds or more 

the length of each segment with a wide median longitudinal 
yellow stripe, bounded laterally by a darlc line which thus 
separates the dorsal and ventral yellow; 8 with the dark 
area above confined to the basal half; g and 10 darlc above; 
pale basal rings on 3-7 obscure or wanting.. .flavidovsuvz.S 

d2. Dorsum of 3-5 ~ v i t h o ~ ~ t  a broad yellow stripe as above. 
el. Size large, abdonlen over 40 111111. in length. 

f'. Segments 3-6 dorsally and laterally largely black; 
8-10 and the appendages to near the apex bright yel- 
low . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  .liza jzls. 

f3. Segments 3-6 dorsally and laterally narrowly pale 
at base and blaclc at apex, the internlediate area yel- 
lowish or reddish, more or less obscured and darlc on 
the basal half of each segment; 8 largely or entirely 
yellow or yellowish; g and 10 blaclc above. 
g'. Legs blackish . . . . . . . . . . . . . . . . . . . . . .  c~.qztntovinle. 

. . . . . . . . .  g3. Legs largely yellowish., alzgzrstipeiz~~e? 

7 Rnown to me  only f rom descriptions; see text .  
6 I<nown t o  me only f rom description; see text .  
0 I<nown to mc  only f rom description; see text .  



e! Size stn;~ller, abdomen not cxcecding 40 111111. in lcngth. 
f'. Abduminal segments 4 and 5 without pale basal 

rings, the apical blaclc on cach seginent anterior to 
them coiltinuous with the basal black of 4 and 5, the 
intermediate color dull or  yellowish red; segillcilts 6 
and 7 wit11 this illediail palc area darlieiled so these 
s e g ~ ~ ~ c t l t s  are nearly or quite entirely black, ilnmark- 
ed;  8 reddish, indefinitely ~llarked black, especially 
basally ; 9 and 10 blaclc above. . . . . . . . . .  calcirdtlh~r:z. 

1'. Pale basal rings on scgineilts 3 to 6 or 7, thus each 
scg~nent four-banded (narrow palc basal ring fol- 
lowed by an  exteilsive dark area, shading out into 
an  cxte~lsive pale area, follo\vcd by an apical black 
ring) illstcad of three-banded (as scgments 4 and 5 
ill c n l c ~ ~ d ~ ~ l r ~ i i a ) .  
g'. Tllorax dark above, in mature specimens entirely 

blaclc; broad clcfinite dark stripes on the nlcsep- 
imcron and metepisternum; abtlominal segments 
3-6 wit11 the large subapical palc arca equal to 
or  more exteilsive than the sul~basal dark area 
~ v l ~ i c l ~  sllndes illto it . . . . . . . . . . . . . . . . .  i ~ ~ i t r n t z ~ i i r .  

g2. Thorax yellow above wit11 a dark mic!dorsal stripe 
aild one on either side o l  the d o r s u n ~ ;  mcscp- 
itneron wit11 an exteilsive ol~scure area, and metc- 
pisternu~u with a very narrow ohscure linc; seg- 
mcnts 3-6 with the dark subhasal arca more e s -  
tci~sive than the pale subapical area which follows 
it . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  . s i r i~z~lot~rir t .  

a'. Usually three postcluadrailgulai- cells in the front wing. and some- 
limes (25%) in tile hind wing; area ellclosed by the fork below of 
the thoracic illiddorsal carina black; a b d o m e ~ ~  40 mm. or  illore in 
Icllgth ............................................... tri~clllrlare. '~ 

a'. Two postquadrai~gular cells in front and hind wings. 
bi. A dark loilgitudinal dorsal stripe on either side of abdoinii~al 

scgilleilt 2 dull and interrupted o r  wanting, not black and coiltin- 
uous and wider apically; sides above of 3 little if ally darlceiled 
subbasally, hence a ilarrolv middorsal pale liuc contiiluous with a 
pale basal ring ~vanting or  obscure. 

1 0 1  have before tne a single female lacking the entire ahdofi~en, so I do not 
i r y  to  place this spccies in  thc key more satisfactorily. I t  will be in~mediately 
recognized by the cl~aracters given. Some other spccies are nearly as large. 
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c'. Area enclosed by the forlr below of the thoracic middorsal 
carina entirely o r  partly pale. .  . . . . . . . . . . . . . . . . . . .  .albifroits. 

c'. Area enclosed by the fork below of the thoracic iniddorsal 
carina entirely black. 
dl. No trace of a l o i ~ g i t ~ ~ d i i ~ a l  median dorsal pale stripe on 

the abdomeil . . . . . . . . . . . . . . . . . . . . . . . . . . .  erytlzrogastrz~iil. 
d'. A very narrow thread-like longitudinal lnedian dorsal pale 

' stripe on abdominal segineilts 3 to 5 or 6.  . . . . . .  .alieizz~iit. 
b'. A black longitudii~al dorsal stripe 011 either side of abdoininal 

segment 2, enclosing a nledian pale stripe ~vhich  does not reach 
the apex;  3 with a distinct pale basal ring joining a pale longitud- 
inal nledian strine. 
c'. Abdominal segineilt g with a blaclc basal spot on either side, 

enclosing a distinct pale inediail bar which extends froin the 
base to inore than half the length of the segment; appendages 
black . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  .~~!i t i .atni i l .  

cL. Abdoininal segment g pale or obscured but ~vithotit definite 
pattern; appendages Inore o r  less pale, especially at  the base. 
d'. Size large, abdomen over 35 117111. ill length; anal vein 

separating from the posterior border near o r  at  the cubito- 
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  anal cross-vein iizajl~s. 

da. Size small, abdomen less than 35 111111. in length; anal vein 
separating froin the posterior border at  the level of o r  

. . . . . . . . . . . . . . . . . . . . . . .  distad t o  the arculus. . ~ J C I . C ~ Y ~ ~ L Z L I ~ Z .  

I i e y  to  Species  of Gvoup 4, O x y s t i g ~ ~ t a  

a', Male.-Thorax black or dull above, lateral pale inarlcings obscure; 
face largely blue. Male and female.-Quadrangle short, not reaching 
the level of the nodus; RS and 11, widely separated at  their termin- 
tion, Rs turned toward hI,. . . . . . . . . . . . . . . . . . . . . . . . . . . .  .cya~zofroizs. 

a'. Male.-Thorax with dorsal and huineral pale stripes o r  lines, dorsuin 
and sides bright, not obscure, and color pattern definite; face black. 
Male and female.-Quadrangle loilg, reaching the level of the nodus; 
Rs normal at  its termination. . . . . . . . . . . . . . . . . . . . . . . . . . .  .petiolatiriiz. 

I .  Heteragriof.t f i a v o v i t t n t z ~ ~ ~ t  Selys 
Figures 12, 13, 119, 120, 133 

l'his species has been recorded from Minas Geraes, Brazil. 

There are a illale a i d  a teneral female in the Hagen collection, 
both imperfect. Each has a small label "Hagen", a sniall blue 
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locality label, "MC" (Intinas Geraes), and a large green species 

label; in addition the illale has a black-bordered species label, 
and a label by Kennedy "penis drawn." T11e male in the de 

Selys collection, figured by Mellger (figures 119 and IZO), 
bears identical blue and green labels. There is also in the 

I-Iagen collectioi~ a female with a sinall printed label'"Kagen", 

a large white label on which is written "Lagoa Santa Lund", 
and another similar but larger label on which is writtell "Argya 
signnta nob." The specimen is teneral and in poor condition, 

but I believe it is certainly f7avovittattlm. 

The hind lobe of the prothorax of-the male specimen is not 
fit to figure, but it is apparently similar to that of the female, 
with the black: illore extensive. 

A wing of this species has been figured by Needhanl ( A  
Geneologic Sttldy of Dragon-fly Wing Venation, Proc. U. S. 
Nat. Mus., Vol. XXVI, Plate LIII,  figure 6), in which Rs 
arises at the third postnodal, at about one-fifth the distance 
fro111 nodus to stigma, instead of at about one-third the dist- 
ance as stated by de Selys in his definition of Keteragrion. 

The arculus is distal to the cubito-anal cross-vein .7 to .S 
mm. ; and the anal vein separates fro111 the posterior border .7 
to 1.0 or 1.1 111111. distad to the cubito-anal cross-vein. The face 
profiles in both seses are about as in figure G g .  

A much larger species than f l avov i t ta f~~~l z  (abdomen inale 

44, hind wing 31, as conlpared with abdomen 32 to 35, hind I 

wing 27 to 28 ill the illale of j?avo-dittntzmt), and with a rela- 

tively longer abdomen. Only the male is ltnown, the teneral 
fenlale provisionally referred to this species by de Selys ill 

1862, being referred to oclzrace~~~l t  in 1886. The male is knowll 
only fro111 a single inale froin Brazil in the Museunn of St. 
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Petersburg. I t  was seen and described (in ma~luscript) by 

de Sclys about fifteen years before the Synopsis of 1862 was 
publisl~ed. Apparently it was never see11 again by de Selys. 

Evidently its resemblance to pavovittatum, as sllown by de 

Selys' notes on the St. Petersburg specimen, was his reason for 
refcrring it to his group I. I11 the note following his descrip- 

tion (de Selys I ) ,  whel-e he coinpares it with do~sale, pavovit- 

tatum is certainly meant. 
F r o n ~  the above notes, it is evident that the species is poor- 

ly k11ow11, its relationships uncertain, and its indicated habitat 

indefinite. 
3. Heteragrion ictericum, new species 

I'ig~lres 8, 14, 15, 54, 65, 74, 75, 134, 135 

Abdomen, male 31 to 36 mm., average 34; female 28.5 to 30: 

hind wing, illale 22 to 23 ; feinale 24. 

Ma1c.-Rear of head, genae, face and vertex, yellow, light- 

er in front, passi~lg gradually into darker posteriorly to be- 

conle orange on the vertex; labrum morc or lcss obscured, 

angle of rhinarium and nasus usually darker, soiiletilnes black; 

ocelli with their opposed sides ~iarrowly box-dered with black; 

on each side, betwee11 the lateral ocellus alld the eye is a illore 

or lcss defined black bar, widened at either end and not reach- 

ing the occllus ; occipital crest: black with inore 01- less obscure 

slladings at the ends; all mai-kings on vcrtex ill deGncd and 

variable. Antenlla bl-OIYII, the first two segments paler to yel- 

low. Profilc as figured, figure 65. 
Front lobc of prothorax black in front, a n~cdian yellow 

! 

area; nliddle lobe ycllow, a dusky area on eithcr side; hind 

lobe yellow, a dusli-y median area and a blaclc spot on the 

extrcme lateral margin. Propleuson yellow. 

Thorax with a narroxv ~~lliddorsal blaclc stripe, continuous 

above with the antealar sinus and covering the area included 
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in the fork of the carina below; on either side of this median 
black stripe a inore or less distinct yellow stripe of about equal 
width; a wider and clearer antel~uineral stripe; between these 
two pale stripes the mesepisternum is yellow, darkened wit11 
brown shading to a very variable degree, so the dorsum may 
appear largely yellow, or, at  the other extreme, almost blaclc; 
in every case the dark area is inost developed above and along 
its outer border; the antehumera1 yellow stripe runs straight 
across the tllesinfraepisterilum; above it becoines posthumera1 
and occupies the upper end of the mesepiineron, wl~ich other- 
wise is largely blaclc ; the dark area is carried across the mesin- 
fraepistern~uin wl~ich latter below, and the lower and posterior 
portion of tlze illesepiineron are yellow; metepisternum yellow 
with a black 01- brown stripe, starting near the upper end and 
passing through the stigma to the coxa; metepimeroil paler 
yellow t l~an  the two anterior sclerites, solnetimes with a sinall 
dusky area above. Beneath and coxae yellow. ' 

Abdomen above largely dark, 4-7 and 9-10 the darkest; I 

pale dull yellow, darker in the median line and apically; 2 

brown, a long rounded median basal yellow spot, darker basally 
on either side of this spot; 3 brown, a yellow basal ring and a 
blaclc apical one of about the saine width, a very narrow pale 
middorsal line continuous ~vit11 the basal ring, varying from 
about one-third the length of the segment to, but not dividing, 
the apical black ring; an obscure but evident subapical pale 

area ; 4-7 siinilar, black replacing the brown and the nliddorsal , 

longitudinal pale line absent; 8 dull orange yellow, obscure at 
the base and narrowly black ringed apically; 9 and 10 black. 

Seen from the side I is largely dull yellow, an inferior poster- 

ior inarginal black spot; lower half of 2 yellow, the inferior 

border blaclc edged; 3-8 with the dorsal colors and pat- 

tern carried onto the sides ; 9 dark obscure orange at base be- 
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low; 10 with sides largely darlc obscure orange. Superior ap- 

peildages blaclc; rudimentary inferiors dull yellow. 

Legs light bi-own, feil~oi-a each with two more or less dis- 

tinct darlier arcas. 

Wings clear or with a very faint tinge of brownisli; stigina 

blaclc or vcry dark brown, oblique, coveriilg two to two and 

one-half cells; of 30 froilt wings, 20 have two postquadrailgu- 

lar cells, 2 have two plus, 4 have three millus and 4 have three; 

of 30 hind wings, IS have two ininus and 12 have two; post- 

ilodals of froilt wing are 16 to 20, of hind wing 15 or I G ;  in 

the front wing the arculus is distal to the cubito-anal cross- 

veil1 about .q mm., ill the hiild wing about .3 inm. ; ill both fi-oilt 

and hind wings the anal vein separates froill the posterior 

border about .4 to .5 min. distad to the cubito-anal cross-vein. 

Female.-Head siimilar to that of male, but inuch duller, 

rhinariuni a i d  ilasus more exteilsively darlc. Profile as in the 

male. 

Prothorax light brown, froiit lobe black along the front 

border, wider 011 either side; 111iddle and posterior lobes pat- 

terned as in the male, largely dusky. Propleuroi~ light, or light 

yellowish, brown. 

Thoracic pattern as in the male, but t l ~ e  pale colors are 

light brown, the two pale stripes on the mesepisterilum only 

inore or less yellow tinged; between these two stripes the mes- 

episteriluin is always brown, Mack below at the outer border, 

thus darlier than the darkest males in the present material. 

Abdoininal seginents 1-7 siivilar to the male, slightly duller, 

brow11 rather than black except at each apex; 8-10 brown, 10 

lighter, 9 with a broad dull yellow oblique ring which is sub- 

apical in the middorsal line and runs downward and forward 

ending on the extreme anterio-ventral border; sides of 8 and 
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10 dull yellowish below. Appendages dull yellow at base, 

brown at apex. 

Legs similar to those of male. 

Wings clear to tinged yellowish brown; stigiila light brown, 

oblique, covering two to nearly three cells; 6 front wings all 

have two postquadrangular cells; of 6 hind wings, 4 have two 

postquadrangular cells, and 2 have two minus; postnodals of 

front wing 17 or 18, of hind wing 13 to I5 ; the relations of the 

cubito-anal cross-vein to the arculus and to the separation of 

the anal vein from the posterior border are as in the male. 

Material Studied : Wismar, Tun~atuinari and Potai-o Land- 

ing, all in British Guiana, January 31 to February 10, 1912, 
a total of fifteen illales and three females, collectioil E. 13. W. : 
'I'amanoir, Mana River, French Guiaila, May and June, 1917, 
S. M. Iclages collector, collection Carnegie Museum, a total 

of twenty-four males and thirteen females, both teilcrals and 

adults in each month. Type male, MTismar, January 31, 1912 ; 
allotype female, Tuinatumari, February 9, 1912. 

In  the Proceediilgs of the National Museum, Vol. 48, pp. 

626 and 627, I have described a sillall streanl between Wis~nar  

and Christianburg \vhere we collected. Heteragrio~z ictel-icz~l?~ 
was talcen along this streaill associated with E~ip l eo i z e~r ra  
lanzina and fuscaclzea. 

4. Heteragrion melanurum, new species 

Figures 9, 16, 76, 77, 136 

Abdomen, illale 32 to 34 mm.: hind .wing, Illale 21 t~ 22. 

Male.-Rear of head and genae yellow; labruin yellow to 

dark brown, yellow along the ailterior border, rhinariuin and 

ilnstls yellow, the latter sonletiines darker to deep orange, dark- 

er illediailly and in front; f ro~ls  orange or reddish brown ; 
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vertex orange brown or dull red, obscurely marked with black 
to  a varying degree; ocelli with their opposed sides very nar- 
rowly black; a short transverse line through the inedian ocell- 
us, with a more or less anterior fork on each side or  with a 
transverse line near the frons; on either side a black bar be- 
tween the antenna and eye; a thread of black, not always de- 
scernible, froin behind each lateral ocellus to the eye; oc- 

cipital crest black. Antenna obscure yellow, first joint brown 
or4blaclc, second joint darker at apex, third joint with basal 
half pale, and the apical half darker, with a submedian black 

or brown ring. Profile similar to figure 65.  
Prothorax dull yellow, front lobe bordered with black in 

front;  middle lobe brown in the middle and with an indefinite 
brown area on either side; hind lobe black, posterior margin 
on either side, but not reiching the extreme lateral margin, 
yellow. Propleuroil bright yellow. 

Thorax very similar to that of ictericz~nz; the large dark 

area on the n~esepisteriiuin, between the pale line adjoining 
the middorsal carina and the pale antehumera1 line, is better 
developed than in ictericum, covering the entire area between 
the two pale stripes, reddish brown along its inner border, 

but developing into very dark brown or  black along the entire 
outer border; on the other l~and,  the dark on the inesepiineron, 
as coinpared with ictericzm, is slightly shortened above and is 
interrupted below a short distance above the niesinfraepister- 
num; the brown on the metepisternum is variable, sometimes 
interrupted; the small superior spot on the metepimeron is 

always present. 

The description of abdoininal segments 1-7 and g and 10 

of ictericzlvlz will apply eclually well to ~~~ela~tzlruwz, except that 

possibly in the latter the pale colors are lighter and brighter 

yellow, and 2 lacks the median basal pale spot; but 8, which is 
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largely dull oraiigc yellow ill ictericum, is black or dark browi~ 

above, paler below in ~~zelan1~1*u7~z, wit11 a ilarrow obscure pale 

basal ring which widcns a t  the lower lateral niargin. Super- 

ior appei~dages broxvn, paler basally ; 1-udimeiltary iilferiors 

yellow. 

Legs yellow, feillora each wit11 two large brown or black 

areas, dividing the femur into five subequal areas; a trace of 

darlter at base and apex. 

IVings clear or with a very slight brownish tinge; stighia 

brow11 or black, coveriilg fro111 scarcely two to two and one- 

half cells; two postcluadrangular cells in all wings but one 

hind wing where there are two minus ; postnodals of front 

wing are 15 to 19, of hiid wing 14 to 16; the arculus is distal 

to the cubito-anal cross-vein about. .3 mm. or  slightly less ill 

both front and liiild wings; the anal vein separates froin the 

posterior border fro111 less than .4 to .5 mill. distad to the cub- 

ito-anal cross-vein. 

Female.-Not ltno~vii. 

Mate~ ia l  S t z~d icd:  Wismai- and Rocltstone, British Guiana, 

Jailuary 30 to February I, 1912, four males, collection E. B. 
J i .  Type male, Rockstoile, February I, 1912. 

The darlter abdomen aiid the sleilderer appendages will 

separate this species froiii its close ally, ictcricz~m. 

5. Heteragriou tsiangulnre Selys 

Figures 17, 18, 112, 137, 138 

The type is a female from so~~theri i  Brazil ill the Museum 

of Vieillla ( I ) .  In  1886 de Selys described an incomplete 

illale and female from Rio Jaileiro ill McLaclilan's collectioil 

and referred tliem to trinngula~e, with the remark that it was 

uilcertaiil that the specilllens were the saine as the unique 
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feinale at Vienna. Calvert (4) ,  in identifying speciineiis in the 

Carilegie i\.luseuin from Chapada, Brazil, as tria~zgz~lal-e, clear- 

ly implied that he did not regard this inaterial as coilspecific 

with the Mc1,achlan specimens. I have studied the speciinens 

from Chapada, and I agree with Calvert. I have no idea 

what the McLachlan specii~~eiis are, but they are certainly 

nearer az~l-a~ztiacunz, than the species 'deterinined by Calvert 

as t r iangula~e .  The species was credited to Hagen by de 

Selys ( I )  but later (2)  was credited to de Selys. The same 

shift occurs in the case of ~~lacilentuwa. 

The profile of'the head in hot11 cases is similar to figure 65. 
The arculus is distal to the cubito-anal cross-vein .3 to .4 inin., 

and the anal veil1 separates froin the posterior border .z to .3 
mm. distad to the cubito-anal cross-vein in the front wings and 

.4 to .s min. in the hind wings. 

6. Hetefeagl.ion ~ n a c i l e ~ z t u ~ n  Selys 

This species seeins distinct by the inale Iiavii~g a very darlc 

head (apparently darlcer than t r i a ~ z g u l a ~ e )  and by laclciilg a 

distinct broad black posthumera1 stripe. I t  was described (de 

Selys 1 )  from speciineils from Porto Cabello, Veilezuela, and 

from Brazil in the Museuin of Vienna and the de Selys and 

I-Iagen collections. In 1886 (de Selys 2 ) ,  under the name mis- 

spelled macitentu~m, the Venezuela record is repeated, but a 

question n~arlc, without explanation, follows Brazil. Oiily the 

very teileral feinale has been described (de Selys I )  and its 

identity with the inale was later questioiled (de Selys 2) .  The 

descriptioil of the feinale coi~tains nothiilg definite. The saine 

shift in name of author occurs here as I have noted under 

tr ia?zgz~la~e.  The species is no longer represented in the 

Hagen collection and I have not seen any specimens. In view 

of its apparent relationships its occurrence in Venezuela, far 

to the north of the range of its allies, is remarkable. 
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7. Hetwagriolz dovsale Selys 

This species is ltnown from a single male from Nova Fri- 
burgo, Brazil, in de Selys' collection. In  the key to inales of 
group I and 2 it will run out to tviangulare and beschkii; it has 
head inarltings similar to t ~ i a n g ~ ~ l a r e ,  and dorsum of thorax 

sitnilar to beschkii, but the protliorax is almost all black. 

8. Heterag~ion o c l w a c e u ~ ~ ~  Hagen 

Figure 19 

This species was described (de Selys I )  from both sexes 
from Nova Friburgo in the collections of Burmeister, Hagen 
and de Selys. At the present time only a single fenlale is in 
Hagen's collection. The labels on this specimen are interest: 
ing: there is a snlall written label "Heyer"; a large written 
label "Avg.ya cin~zu.2zzou4ea female Hagen"; another written 
label " H .  oclzracez~ut, female"; a written black-bordered label 
" H .  och~acez~uz Hag."; and a small printed label "I-Iagen". 

De Selys ( I )  has Heyer's name following Heteragrion cin- 
Iza.tz*orneunz, but he states that the female of ci~anaulzofneum is 

unltnotvn and later (2)  he inakes cin?zaz~~omeuwz a synonym of 

a.uraf$tiacz~vla. For further discussion of this point see test 

under cinnancouleul.t2. 

Tlie female character, "un tubercle renflC derrier6 chaque 

oeil sur l'occiput, que est jaune", emphasized by de Selys 

(or  Ilagen), I do not understand. There is nothing peculiar 

in the head of the female specitnen in the Hagen collection 
labelled oclaracezlm by Hagen. Otherwise I believe this speci- 

men is the one on which the description (de Selys I )  was 
based. The hind lobe of the protliorax is not in condition to 

figure; it has wide wings, similar to figure 142, but with the 
edges convex. There is a rounded dark central area. 
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The male of ocltraceuu~ is described as near beschhii;. the 

basal third of the labrum, middle lobe of prothorax, a central 

spot on the posterior lobe, the dorsal thoracic carina and the 

area below between the fork, blacli. Apparently the first 

and last characters above enuil~erated separate it from 

bescl~lzii, and the last character from d o ~ s a l e ;  the pale thoracic 
dorsuin separates it from tl-inl~gulare. I t  is also described as 

llaving the "base of the abdomen" blacli with a illedian yellow 

line. In  this it is apparently different froill all other species 

in group 2 but obsoletzi7~~. See text under ci?znan~o~qtezwt. 
The profile of the female in the M. C. Z. is like figure 65. 

The arculus is distal to the cubito-anal cross-vein about .6 mm., 

and the anal vein separates froin the posterior border .7 to 1.1 

111111. distad to the cubito-anal cross-vein. 

g. Heteragrion ci~z+za.tltonlezi~iz Selys 

Figures 123, 124 

I11 the original description (de Selys I )  ciut~zauzoz~zeuva was 

doubtfully placed as a race of az~~a~ztiacuvic. The material from 

Uahia coilsisted only of males, according to the text, and was 

in the de Selys and Hagen collectioi~s. I t  is not plain from 

the test whether de Selys or Hagen was the author. At  any 

rate there is some confusion, since, if ally male specimens 

were in the Hagell collection, they have been lost, the species 

being represented there by a single female which I have dis- 

cussed at some length under o c h ~ - a c e l ~ ~ ~ z .  In 1886 de Selys (2)  

appareiltly regarded c i v t n a ~ ~ t o t ~ ~ e u ~ . t  as a syiio~lyli~ of a z ~ r a n t k -  
czinz, but in the text he indicated a difference 'by stating "C'est 

probablemeiit 2 la race c i - i z~za~. l zow~ez~~ qu'il faut rapporter 

une femelle etc." 

In de Selys' collection is a male, figured by Nenger (fig- 

ures 123 and 124, which, ailloilg other labels, bears three 
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labels '(ci~z.iza+~zonzel~q~~" all in de Selys' hand~vriting. This is 
clearly specifically distinct fro111 azt~a~ztiac~lnz in the same col- 

lection and also figured by l lenger  (figures 121 and 122). 
May not this specimen labelled by de Selys ci1z1za.~1zoq1zeli11z be 

ochracezwn? De Selys kneiv the latter species directly only 

from a single teneral female. As evidenced by the female in 

Hagen's collection we know that Hagen, who possibly knen- 
both sexes of both cintzal~zozizezlliz and oclzrncez~nz, regarded 

the former as a synonynl of the latter. 

Figures 20, 82, 83, 139 

A female, doubtfully referred to this species, has been de- 

scribed (de Selys 2 )  but the description is inadequate. The 
species is represented by a single illale in the I-Iagen collection. 

This has two written pin labels "I-I. besc2zkii", one of which 
is black-bordered, and another written label, "Brasil-Kew 
Freiburg, Beschke-Argya azlrantiaca." The sn~al l  printed 
pin label "I-Iagen" and written label "penis drawn" by Ken- 
nedy are also attached. This specimen, which is in good con- 
dition, is the type. 

The profile of the illale is like figure 65. The arculus is 

distal to the cubito-anal cross-vein .5 to .7 mm., and the anal 
veil1 separates froin the posterior border .7 to .S mm. distad to 

the cubito-anal cross-vein. 

I I .  Heterag~io~z azlra~ztiaczln.t Selys 

Figures 21, 22, 78, 79, 111, 121, 122, 141, 142, 143, 144 

This species was recorded from Bahia, Brazil and fro111 
Buenos Ayres by de Selys ( I  and 2 ) )  the specinlens from 

Brazil in his collection, the specimens fro111 Argentina in 
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I-Iagen's collection. The latter material coilsists now of a 

single female, and there is no way of determining whether or 
not other speciineils formerly existed. The figure of 
az~ra+ztiaczlnt by Menger is of the type or one of the type speci- 
mens, collected by Clausen. Calvert (4)  relying on de Selys' 

description alone, identified material from Rio de Janeiro, 
Brazil, and Sapuca~,  Paraguay, as aurantiacuvz. The Menger 

figure serves to confirm the correctness of his determination. 
Later Ris (7) identified specimens from Argentina as aztr- 
antiacz~wz. 

The female in the Hagen collection bears the follo\ving writ- 
ten labels : "Von Heyer-Buenos Ayres", ('13. az~ra~ztiacunz 

feinale", a black-bordered label "H. aura+ztiacz~nz Sel.", and 
the small printed label "Hagen." I have discussed this speci- 

men briefly in the key to females of groups I and 2,  and in 
footilote 6. (See also figures 23 and 140.) I t  certainly is not 

the same species as the females identified by Calvert (4) as 
aurantiacuwz, and, if I am right in believing that Calvert's 
identification is correct, this specimen must be some other 
species than nztrantiacz~wz. If I am correct in thii~king ci~z~la- 
v4ovzezLm is a synonym of oclzracez~nz, and if the female in the 
Hagen collection labelled ochraceum is correctly named, then 
the female, labelled aurantiacunz, cannot be ochracet~wa. 

In  pronouncing the Hagen female labelled az~rantiacum as 
specifically distinct from the material so determined by Cal- 
vert, I have relied largely on the form of the hind lobe of the 
prothorax. I t  is improbable but possible that aurafztiacuull. in 
its range varies in this character to the extent show11 by fig- 

ures 140 and 142. That the hind lobe does vary to a consider- 
able length extent however, or that two species are confused 
under one name is shown by a comparison of the material 
from Brazil and from Paraguay (Calvert 4) ,  all of which is 



before me. The speciineils from Brazil differ from the speci- 

mens from Paraguay in the hind lobe of the prothorax, especi- 

ally in the female, where the great lateral wings of the Brazil- 

ian specimens are not duplicated elsewhere in the series (see 

figures 142 and 144). Otherwise I am unable to detect any 

clear differences. The males from Paraguay are larger than 

those from Brazil in width of head, size of tliorax, and length 

of wings and abdomen, as shown by the following ineasure- 

inents : 

Width of head: Paraguay, 5.5 ; Brazil, 5. 
Lei~gtli of abdomen: Paraguay, 40; Brazil, 3s. 

Length of hind wings : Paraguay, 26; Brazil, 2j .  

But these differences are no more than might be expected 

between individuals of a species from a single locality. The 

thoracic dorsutn of the Paraguay males is brighter and more 

definitely inarked than in the others but all specinlens are in 

poor coloration. 

I n  addition to the material studied by Calvert (4) ,  I have 

had for study a single male from the state of Sao Paulo, 

Brazil, Coll. Cornell University, lot 298, sub 362. This speci- 

inen is like the Brazilian specimens. 

In  both sexes the profile of the head is lilte figure 65. The 

arculus is distal .5 or .6 mm. to the cubito-anal cross-vein, and 

the anal vein separates froin the posterior border .6 or .7 mm. 

distad to the cubito-anal cross-vein in the front wing and .g to 

1.1 inin. in the hind wing. 

Before the correct s t a t ~ s  of the several species of group 2, 

living between 20" and 40" south latitude can be determined, 

lnore and better material must be collected. 
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I 2. Heteragriolz a~maxolzicu~~z Selys 

Described (de Selys 2)  as possibly distinct froill cilzna- 
7lzomeunz, which he regarded as a race of az~rantiaczhnz. In  
his description he spealts of it as larger that1 other species of 

the group (abdomen 34, hind wing 27) but his description of 

az~ralztiacz~1.1~ ( I )  gives the same ~neasurements for that species 

except that the 11ind wing is 26. There is nothing distinctive 

in the descriptioil and the indefinite locality, "pris par M. Bates 

sur l'Amazoile", will make the ideiltificatioil of this species 

impossible in the future if the type felnale is not preserved. 

13. Hetcragrio~z consors I-Iageil 
Figures 24, So, 81, 145 

The EIagen collectioil coiltailis a male in a good state of 

prescrvation. I t  bears tlie printed labels "l-Iagei~" and 

"\iVintl~ei~z" ; and the followiilg written labels : two black- 

bordered labcls, one " I I .  co?zso~s  Hagen)', the other "Bahia", 

ailother "H. co~zsors", a i ~ d  "penis drawn" by Kennedy. T11is 

specinlen is the type. The feillale has not bee11 described. 

The profilc is like figure 65. The arculus is distal .6 to .S mm. 

to tlle cubito-anal cross-vein, and tlie anal vein separates froill 

the posterior border 1.0 to 1.3 111111. distad to the cubito-anal 

cross-vcin. 
14. He~cragr io~z  oDsoletzt~~z Selys 

Described (2)  fro111 a single male from Cocl~ailibu, southern 
Brazil. T l ~ c  species seeins to have no relatives in the group in 

wlzich de Selys placed it, though he compared it with oclzraceurq4, 
the illale of which, Iiowever, he liiiew only froin Hagen's descrip- 

tion. I t  is a small species (abdomen 31, hiild wing 25, xvhile 

otlicr spccics of the group have the abdoii~etl 37 to 41, and the 

liiild ~viilg from 23 to 30), and seeills very distinct by its blue 

and greei~isl~ pale marliii~gs and its color pattern. 
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15. N e t c ~ a g ~ i o n  erytlz~ogaslrz~m Selys 

Figures I, 30, 31, $3, 64, 71, 84, 85, 125, 126, 146, 147 

Calvert (3) -and Ris (8) have pointed out that the processes 

of the nlale inferior appendages are small and variable. In 

some specimens they are invisible in a profile view but inay be 

detected in an obliclue posterior view. De Selys' reference of 

thc species to his group 2, rather than 3 \vl~ere it really belongs, 

was due doubtless to his lllatei-ial having the processes con- 

cealccl or minute. By venational characters, however, he 

should have referred it to group 3 as the arculus is distal to 

the cubito-anal cross-vein from .3 to .5 mm., while the anal 

vein separates fro111 the posterior border usually near the 

cubito-anal cross-vein, distad .I  to .2 mm. 

Calvert (3) and Ris ( 8 )  have briefly described the tencral 

malc. Such specimens, in their abdonliilal pattern, suggest the 

adults of allied species (ch~ysops ,  etc.). The thoracic pattern 

of such teneral males is siinilai- to that of the adult female. As 

the Illale illattlres the pale stripes, adjoining the middorsal 

black, blaclten and disappear at least in sonle cases before the 

pale 11t1111erals are lost. 

Colonlbian spcciillens are larger with a tendency to fewer 

postnodals than specimens from Central America, as sl~owa by 

the following data : 

Abdomen male, Colombia 35 to 42, average 37, Canal Zone 

34 to 35. 
Abdoine~l female, Colombia 30 to 33, avcrage 31 ; Canal 

Zone 28. 

FIind wing male, Cololnbia 24 to 26; Canal Zone 22 to 23. 

I-Iind wing female, Colombia 25 to 26; Canal Zone 22.5. 

Postnodals front wing male, Colombia 16 to 18; Canal Zone 

16 to 18. 



Occasional Papers of tlze Museum of Zoology 31 

Posti~odals hind wing male, Colombia 14 to 16; Canal Zoile 

14 to 15. 

Postllodals front wing female, Colombia 15 to 16; Canal 

Zone 17 to 18. 

Postnodals hiid wing female, Colon~bia 13 to 15; Calla1 

Zone 14 to 15. 
Thus the difference bet~veen the lengths of the abdoiile~l of 

the largest and smallest males is 9 inm., and of feinales 5 ninl. 

No other species shows such variation in size. T l ~ e  profile is 

siiliilar ill both sexes. 

Under n ~ i t a t r l ~ m  some habits of erythrogastrz~m are noted. 

We fouild it cominoi~ly aloilg all the streams at Crist a 1' sna 

excepting the Rio Diez-y-ses ~vhere we did not see it duriilg 

the single day we collected there. I t  is a 1-elativcly conspicu- 

ous insect, the blood red abdomen contrasting strongly with 

the green and browns of its environment, as it rcsts wit11 half- 

spread wings on twig tips. The wings vary froin clear to 

brow11 or dingy tinged. \Ve observed it about Cristalina 

from about 8 or g a.m. till ~learly 5 p.m. wheii the ravines were 

dark and gloomy. A male, take11 at Cristaliiia, has the abdoin- 

el1 turned once on its long axis at the sixth segment, like a 
corltscrew. We toolc a lluiilber of Mecistogasters siinilarly 

malformed. Evideiitly during emergeilce from the exuvia, be- 

fore the apical abdoinillal segiilents are released, tlic soft 

teneral, agitated by some cause and attached to the exuvia ollly 

by the apical segments, is twisted or turned, producing the 

corltscrew malformation of the adult. 
Material Studied : This species is well represented in sever- 

al collectioils; I have exalniiled 194 males and 35 females. To 

the localities recorded by de Selys (2),  Calvert (3),  and Ris 

( 8 ) ,  the following may be added : Costa Rica : Boi~i~efil Farm, 

Rio Surubres, 700 feet; Rio Siquiares; Turrucares, 
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2000 feet; Rio Guapiles; Philadelphia South Farm; Alajuela, 

3100 feet; Quebrada de Salas, Atellas Station; East of La 

Einilia ; small stream north of Turrucares ; April, J ~ u l e  and 

August to December, inclusive, 190.9 and 1910, a tellera1 in 

December, a pair in August and October, remarks "creek ill 

woods", "brook in shade", "more ope11 part of quebrada"; 

a total of 23 inales and 10 females all collected by and in the 

collection of P. P. Calvert: Canal Zone, Rio Sardanilla, De- 

ccinber 5, 1916, 27 males and 3 females, Chas. T. Tribolet and 

E. B. Williamso~~, collectors, coll. E. B. W.: Cololnbia, Crist- 

alina, Departilleilt of Antiocluia, February 12 to 20, 1917, 135 

Illales and 8 females, J. 11. and E. B. Williainsoi~, collectors, 
coll. E. 13. 'tV. 

16. Nete7,ag~io~z albifrons Ris 

Figures 2, 32, 33, 61, 72, 86, 87, 148, 149 

This species has recc~ltly been described by Ris (8) from a 

single Inale f r o ~ n  Reventazon, Costa Rica. The species is 

represented in Dr. Calvcrt's Costa Ricai~ Inaterial by the fol- 

lowing spccimeils: Pcralta, August 9, 1909, ill low woods, one 

inale; Turrialba, 2300 feet, July 26, 1909, 10 males, 3 felnales; 

Guapiles, forest, June 2, 1909, pair; Juan Vinas, 2500 feet, 

May 3, 1910, I female; Revelltazois Valley, Juan Villas, July 

23, 1909, 2 males, I female; Reveiltazoil Valley, below Juan 

Villas, 2500 feet, June 28, 1909, 2 males; Rcvelltazoti road, 

Juaii Vinas, 2500 feet, stream in forest, April 28, 1910, I male. 

'l'his is the IIetcragriai~ referred to by Dr. Calvert (6) 011 

pages 228 and 25 r, and probably page 192. The male fro111 

Cachi, Costa Rica (Calvert 3 ) ,  referred to eryllzrogastuz~nz, 
and the female fro111 the satne locality, questio~labl~ referred 

to ch~ysops (Calvert 3) ,  are also very probably this species. 

This is one of the ha~~dsoinest species of the genus. I t  

seeins to ~ n c  the naine is not very appropriate as the male, to 
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which alone the specific ilaille is applicable, has the face bright 

light: gold. I t  is, however, paler than in ally other species. 

The profile in the male is like figure 63, and in the feillale like 

figure 64. As might be expected the female is very siil~ilar to 

the female of erytlzrogastrzw~z; albifroizs is a slenderer, inore 

delicate insect, with the middorsal thoracic black stripe ilar- 

rower. 
17. Heterag~*ioiz tricellula~*e Calvert 

Figures 34, 35, 36, 107, 150, 151 

This large species is lcnown only froin Mexico a i d  Guate- 

mala. I have seen only three imperfect specimens, two inales 

and a female, studied by Dr. Calvert (3) now ill the U. S. 

A/Iuseum. The profiles are like those of alDiff*o~zs. The arcul- 

us is about .5 mm. distal to the cubito-anal cross-vein, ancl the 

anal vein separates froill the posterior margin a t  tlie cubito- 

anal cross-vein 01- distad as far as .2 inn?. The following 

illaterial has not hitherto been recorded : Purulha, Guatemala, 

July 11, one male, collected by Wm. Scllaus, ill collection of 

P. P. Calvert. "Purulhn is correct spelling, not Purula as 

Champion spells it."-Letter from Wm. Schaus to Dr. Cal- 

vc1-t. 
18. Heteragrion alienum, new species 

This is the species described by Dr. Calvert (3 )  and refer- 

red to by all authors, escepting cle Selys and IIagen, as 

clz~ysops.  I have not seen the female of the latter species, 

but a illale in the Hagen collection, the type or one of the 

types of chrysops, shows the distiilctiless of the two. The 

hind lobe of the prothorax, as figured, seeins specifically dis- 

tinct, and the tooth on the superior appeiidages is ti-iailgular 

and more basal in chrysops thail in alienz~iiz, where it is illore 
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slcnder and acutc and more apical. The profiles are like those 

of a1bif1,olzs. The arculus is .3 to .G 111111. distal to the cubito- 

anal cross-vein, and the anal vein separates fro111 the posterioi- 

border .I to .4 111111. distad to the cubito-anal cross-vein. 

C h ~ y s o p s  is said (de Selys 2) to have the abdoillen retl- 

dish orange or even carinine; the ISagen specimen has it red- 

der thai1 in ally specimens of alzelzul~t seen by me. The color 

character used in the ltey for separating the males of nlicnz~li~ 

and clzlysofis lilay not prove constant. Al ie~zu l~ t  is known 

fro111 Mexico, Guatemala, I-londuras and Panama. 

The following material has not hitherto been recorded: 

Puerto Barrios, Guatemala, June 23, 1909, E. U. Williai~i- 

son, collector, four nlales and two females, one of the illales 

the type and one of the fei~lales the allotypc, in coll. E. B. IV. : 
Cayuga, Guatemala, hlai-ch 21 (forest streams), April 5 (for- 

est s t r ea i~~) ,  May 3 (forest), June 4 (forest), six males, all 

collected by Wm. Schaus, in collectioil of P .  P .  Calvert. "Cay- 
uga is 23.4 lllilcs froin Barrios; the elevation of station is 

107 feet and the forest ridge is about 400 feet higher. '1'11e hills 

in questioil are 011 the south side and are covered wit11 dense 

tropical forest (no pines a t  all) ."--Letter f roil1 Wm. Schaus 

to Dr. Calvert. 

19. Heteragrio+z chrysofls I-lagen 

Figures 40, go, 127, 128, 154 

This species is known only fro111 Porto Cabello, Venezuela. 

The type, or one of the type males, is in the I-Iagen collection. 

The face of this specilneil is brolten and the profile cannot be 

detern~ined. The arculus is .q min. distal to the cubito-anal 

cross-vein, and the anal vein separates fro111 the posterior 

border fro111 .I to .4 nxn. distad to the cubito-anal cross-vein. 

'l'he feillale is not l<nown. See remarlcs uilder alienum. 
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20. Netcragt~io~z  fla-didorsi~m Calvert 

Figures 41, 108, I j j  

Described (Calvert 4) froi i~ a single male fi-orn Coroico, 

Bolivia, May 19, 1899, collected by W. J. Gerhard, coll. Acacl. 

Nat. Sci. Phila. Iii the pattcrn of abclon~inal coloration it is 
apparently different froiii all other species in the genus. 

21. I I e t e rag~ ion  w ~ ~ j z ~ s  Selys 

Figures 42, 43, 62, 67, 91, 92, 106, 129, 130, I 56, I 57 

, \ lh i s  fine large species was described froill males fi-om 

Chiriqui, 13.:~nama. I t  has also been recorded froiii Peru (Ris 

8 ) .  'rhe illale studied by Calvert (3) is in the I-Iagen collec- 
tion. I have also seen two males and one female froin Cachi, 

Costa Rica, collected in February, March and July, 1910, by 

Scl~aus a ~ i d  Barnes, in tlie Calvert collectioi~, and so identified 

by Calvert. The profiles are lilce those of alDif~o.rzs. The 

arculus is .4 to .5 mni. distal to the cubito-anal cross-vein, and 

tlie anal vein separates from the posterior border froin .3 to . j  

mm. distad to the cubito-anal cross-vein. 

22. Netcrag~,ion aeqz~ato~ia le  Sclys 

Figures 44, 45, 93, 113, 131, 132, 160, 161 

This species was described (Selys 2)  froin males from 

Bogota, Colombia, and fro111 the Iiio Bobonaza, Ecuador. In  

describing the tcneral male the abdoinen is stated to be 32 mm., 
this doubtless should be 42 mm. The species has also beell 

recorded froni Peru by Calvert (4) and Ris (8). The speci- 

inens studied by Calvert are a male and fenlale in the U. S. 
Museum. Both are in poor coi~dition and the feniale is so 

teneral as to be unidentifiable, except by size and association 

with the male. Menger's drawings (figures 131 and 132) in- 
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dicate that the speciillen in the de Selys collection has the 

tooth on the superior appendages placed more basally than in 
the case of the Peru male in the U. S. Museum. Otherwise, 

as pointed out by Calvert (4) ,  the Peru male agrees with de 

Selys' description, thougl~ it is slightly larger, abdomen over 
48 and the hihd wing 29 mm. In  both sexes the profile is like 

figure 64. The arculus is .5 to .6 inin. distal to the cubito-anal 

cross-vein, and the anal vein separates from the posterior 
border a t  or as far as .2 inm. distad to the cubito-anal cross- 

vein. 
23. Heterap ion  angustifie~tfze Selys 

Figures 29, 109, 110, 158 

Described by de Selys (2) as a possible race of aequatoriale. 
The three last segments were lost from the single male. A 
very much sma!lei- specinlen froill Peru (abdomen 42, hind 
wing 24.5, as coillpared with abdoillen 48, hind wing 29, of de 
Selys' specimen) has been identified as this species by Calvert 
(4) .  The differences in size are probably not incompatible with 

specific identity. De ~ e l y s  briefly described the female as re- 
seinbling aequato7,iale and icterofis, but he did not describe 
aequatol-iale, except to give abdomen and wing measure- 

ments, and the description of ictcrops is brief and contains 

nothing distinctive. 

24. Heteragrion calendulum, new species 

Figures 46, 94, 159 

Abdomen, male 36 111111. ; hind wing, male 23.5. 

Male.--Rear of head dull orange, darker above; face, frons 
above and vertes in front bright orange; not so reddish as in 

~ ~ t i t r a t u m ;  rear of vertex black, the line between blaclc and 

orange about the level of the lateral ocelli, with a bar for- 



Occasional Papers of tlze Museu8wz o f  Zoology 37 

ward to the rear edge of the median ocellus; metallic areas, 
with the granular or hammered-brass like surface, as described 
for ulaitmtuula, but yellow, more gold lilre, and larger in cal- 

endulum, the median division between them less evident, and, 
011 either side, but not touching the eye, is a rounded area of 

the same color and metallic surface. Antenna with the first 
two joints and all of the third but the apex yellow, reinaind- 
er  brown. Profile similar to that of ~dtitratz~ua. 

Prothorax similar to that of mitratuula, with the pale color 
iiiclining to orange rather than yellow, the dusky area on either 
side of the middle lobe represented by only a tiiige of darker, 
but the lower border narrowly and more or less dompletely 
black. 

Thorax above, the niesepimera and the mesinfraepisterna 
largely rich reddish brown; a black niiddorsal stripe, on either 

side of wliicli is a scarcely discernible pale stripe about half 
as wide; the lower outer area of each niesepisternuni is yellow 
or yellowish and tbere is a faint paling along tlie humeral 
suture (this last pale area being tlie remnant of the pale hum- 
era1 stripe of ul$itratz~~+a) ; the area on the thoracic dorsuin be- 

tween the dorsal and huineral paler lines is darker above, 
shading out below; probably it never beconies entirely black 
as in lnitmtuwz; inesinfraepister i i~~ Mack below in front; 

metepisternum and metepimeroil brownish yellow, with an 
illdefinite reddish brown area, which shades out below, on 
each sclerite. Beneath and coxae yellow, coxae darker in 

,front. 

Abdominal segment I yellow, a large dusky iiiediaii spot 

above and the lower posterior border black; remainder of 
abdomen flesh red and black; 2 largely pale, a small basal 

dusky area on either side above, enclosing between them an 
incipient loiigitudinal medial1 stripe, a more indefinite apical 



illediail dusky area, and the extrc~lile lower lateral border 

black edged; 3 wit11 an indistinct yellow basal ring, followcd 

by red, the apical fifth or slightly less black; 4 and 5 black a t  

base, followed by a larger area of pale, with the apex blaclc to 

tlie same extent as 3 ; 6 and 7, and 9 and 10 blaclc, solme traces 

or suggestiot~s of red in the mid-area of 6 and 7 ;  8 largely red- 

dish brow~i, iildefiilitely darlcer at base and at apex, tlie dark 

color 111orc extensive in the il~iddorsal arca, palest on thc sides 

below; 9 and 10 seen from the side are also dull yellowish 

below; dorsal and lateral color patterils of 3-7 similar. Sup- 

erior appendages black; iilferiors bi-owilish yellow, the spine 

dark brown or black. 

Legs dark brown or blaclc; first feiiioi-a largely on the iiii~ei- 

(lower) sidc, seco~ld feiuora at the base and on the inner side 
tlistally, and third fe~iloi-a entirely, except the apex, light 

brown. 

TViilgs similar i l l  shape to those of ?nitmtz~~?t; saffi-oil tinged 

to the arculus; distal to the arculus with scattered indefiiiite 

light brow11 tingetl areas ; stignia black, covei-iilg froill slightly 

lcss to slightly illore than two cells; two postquadraiiglar 

cells in all wings; postnodals of front wing are IS, of hi11d 

wing 16; in both wings the arculus is distal to the cubito-anal 

ci-oss-vein about .3 mm., and tlie anal veil1 separates froin tlie 

posterior border at the cubito-anal cross-vein or vesy slightly 

distad ill the hind wings. 

The followii~g brief color notes were illade from the re- 

ceiltly killed male : duller tliail ~vzitratu~~t, eyes above black; 

thorax reddish brown, inore reddish than mitratz$~+z; humcral 

a11d first lateral suture yellow; abdoille~l dull reddish and 

black. 

Typc :  Described from a single male, talten along the Que- 
brada Sabaleticus, near Cristalina, Departilie~lt of Antioquia, 
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Colombia, February 17, 1917, collected by J. 13. and E. B. 
PVilliainson, collection of E. B. PV. 

I n  the itinerary of our trip to Colombial1 I have described 

(page 17) the small tributary of the Quebrada Sabaleticus 
where we found NIesagrion. W e  collected along the Quebra- 
da Sabaleticus only a short distance above this sinall tribu- 
tary. O n  the afteriloon of February 17 I heard black howlers 
up the quebrada as I caine out of the sinall tributary, so fol- 
lowed up streail1 as much to see the lnoilkeys as to collect 
dragonflies. After finding the imoillteys and seeing one make 
.a spleildid leap, I was returning to the tributary about 3 :30 
p.m. when I saw a Heteragrion resting on the twig tip of a 
~rnal l  dead bush which had lodged on a bit of sand and debris 

in mid-stream. I t  occurred to ime that the insect was general- 
ly duller than the coinnloil ~ititratztnz. lloreover we were 

capturing every zi~itratz~urt that came readily to hand to inalte 
sure that we were not overlool<ing some similai- species. So  

the speciinell resting on the dead twig was netted, and its 
specific distinctness was recogilized before it was dropped 

into the cyanide bottle. A brief search in the ileighborhood 
resulted in the capture of speciinells of 17lifratzru~ oi~ly. Two 

days later J. W. made a special trip up the Sabaleticus to loolc 
fo r  the feinales of Mesagrion and for this nelv Heteragrioil 
but he failed to find either. The brilliant metallic'areas on the 

vertex have suggested the specific name. 

25. Heteragrion mitratum, new species 

Figures 3, 4, 50, 51, 56, 63, 69, 95, 162, 163 

Abdomen, illale 36 to 40 mm. ; fenlale 29 to 30. j : hind wing, 
male 21.5 to 24; feinale 23 to 24.5. 

Male.-Rear of head light yellow; genae, face and anterior 

If A Collecting Trip to  Colombia, S o u t h  America, Mis. Publ .  No. 3, Museum 
of Zoology, Univ.  of I l i ch .  



part of vertex brilliant reddish orange; rear part of vertex 

black; the transverse line between orange and black at ap- 
~roximately the level of the posterior edge of the inedian 
ocellus, which is nearly surrounded by black; an anterior spur 
of blaclc on either side toward tlie antenna, rarely ~vanting; 

the area posterior to the frons and between the antenilae 
brilliantly iiletallic ~vi th a fine granular surface; the area is 

divided into two by a narro~v non-metallic bar from the median 
ocellus to the frons; rarely the black is reduced in front by 
\vithdra~val along the anterior line between the median ocellus 

and the lateral ocelli and on the outer side of each lateral 
ocellus. Ante~lna with the first two joints and the base or 

lnore of tlie tliird yello~v, the remainder brown. Profile as 
iigured, figure 63. 

Front lobe of prothorax blaclc, posterior lateral illargiiis 
yellow; the black posteriorly V-shaped, the apex reaching the 

black of the posterior lobe; remainder of middle lobe yellow, 
with a nlore or less developed brow11 or blaclc area on each 
side; posterior lobe black, a more or less distinct posterior pale 

area on either side. Propleuson yellow, black edged below in 
front. 

Thorax rich blaclc above, sides yellow, a narrow orange line 
on either side of the middorsal carilia, disappeariiig below and 

joined above with a wider humera1 stripe which ends on the 

i~~es inf raep is te r~~~t in  but does not cross i t ;  the humeral stripe 

is posthumera1 above and antel~un~eral below; mesepiineron 

wit11 a wide blaclc bar, parallel to the yellow huiiieral stripe 

and hence occupying the posterior part of the sclerite above 

and the anterior part below; near its upper end this black 

area is liiore or less distinctly joined with the dorsal black, thus 

dividing the humeral pale stripe which is joined above and be- 

hind with the pale area of the metathoras; beloit? the mes- 
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epimeral blaclt extends across the mesinfraepisternuin, the 
posterior lower portion of which is yellow, and joins the black 
area of the mesepisternum; inetepisternuili with a blaclt bar, 
wider above, not reaching the wing base, tapering and ending 

below at or near the stigma; metepimeroil broadly livid along 
its ailterior suture; some small black spots and lines at wing 
bases. In  darker, and presumably older individuals, the dorsal 
and humeral pale stripes darken and, in extreme cases, en- 
tirely disappear; tlie dorsal stripes go first, and they may 

. 

be scarcely discernible, except a t  the extreme upper end, in 
individuals in which the liumeral stripes reinain bright yellow. 
Beneath a i d  coxae yellow, the latter more or less darltened in 
front. 

Abdomeil above reddish orange and black; I yellow with 
a median black or brown spot, more or less divided in the 
median line; 2 black or brown, paler apically with a long- 
itudinal median yellow stripe; 3-6 with a narrow basal pale 
ring, followed by a brown or black area shading out into pale, 
followed by a narrow apical black ring; 3 with a median 
longitudinal pale line, coi?tinuous with the basal ring and 
disappearing posteriorly in the subapical pale area; 7-9 retl- 
dish brown, 7 the darkest and dullest; 10 black without definite 

pattern. Seen from tlie side, I yellow, lower posterior border 
blaclt; 2 black or dark bro\\~n above, shadiilg out b:lo~~ into 
brown, wider basally, nllich shades out leavilig r ~ l ~ o ~ l t  the 
lower half or illore yellow, the extreme lower border and apex 

blaclt; 3-6 siillilar to d o ~ i ~ l l  view, the subbasal brown on 3 
paler than on 4-6, not reaching tlie lower border; on 4-6 the 

pale basal ring is lengthened or expanded below thus short- 

ening the subbasal tlnrii ai-en; this dark area suffers a greater 
reduction posteriorly by the lengthening of the subapical pale 

area which is shortest 011 the middorsunl and longest ill the 
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midventrum, but 3 or 4-6 are as definitely four-banded in 

ventral as in dorsal view; 7-10 as in dorsal view, except that 

10 is like the preceding segments, the blaclc being collfined to 

the dorsum. Superior appendages black; inferiors dull yel- 

low or orange. 

Legs brotvn or black; the femora paler, or brown- 

ish, the hind fei~lora the palest, soilletiines entirely pale except 

apex. 

Wings bright saffron tinged a t  base to the first or secoilcl 

antenodal, renlaindei- of nring usually hyaline, rarely tinged 

light brown or dingy yellow; stigina black, coveriilg scarcely 

one and one-half to two cells; two or two plus postquadrangu- 

lar cells in the front wing, two nlinus to two plus in the hiild 

wing; postnodals of front wing 16 to 18, of hind wing 14 to 

16; in both front and 11ind wings the arculus is distal to the 

cubito-anal cross-vein about .4 mm., and the anal vein sep- 

arates froill the posterior border about .2 mm. or less distad to 

cubito-anal cross-vein. 

A nunlber of tenerals were talteil which show the changes 

ill coloration xvith maturity. In  the most teneral the face is 

light leinon yello~v, darker on the vertex, the black on vertes 

reduced, and paling to brown over considerable areas; the 

pale marlcings of thorax and abdominal segments I and 2 are 

almost white, creanl colored, and there is a darlc indefinite 

area above on the imetepimeron. This dark area is fo t~nd  on 

all the tenerals; all of them have the thorax equally pale, 

and the pale color of the abodmen varies froill light leinon yel- 

low to lemon, but the color pattern is preserved in all. In  all the 

tenerals the wings are elltirely hyaline, no saffron tinging at  

base. In  a teneral, slightly more mature than the youngest one, 

the face is yellow and the vertex in front is orange, the black of 

the vertex not reduced in area but with some obscure or pale 
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areas. In a still nlore mature teiieral the face, as well as 

from above atid vertex in front, is orange, though the pale 

tlioracic n~arltiiigs 1-cillaiii cream colored 01- rather livid, \vitll 

scarcely a trace of yellow; the black of tlie vertex is not re- 

duced in area or density. 

Female.-Pale nlarltiiigs of head, prothorax and tlie thorax, 

aiid to a lesser extent of abdomen, pale diiigy cream color; 

genae brighter, lenloi~ yellow; l ab r~m,  iiasus, frons at either 

estremity, first joint of antenna ill front, a large area against 

the eye opposite each aiitenna, and liiorc or less of tlie vertex, 

black; frons broivn or dark green, inore or less distiilctly pale 

in froilt ; labrum with a large basal media11 pale spot and some- 

times the general color brown instead of black; vertex black 

posterior to the froi~s aiid in front of tlie iliedian ocellus over 

allpi-oximately the area which is metallic orange in the ~llale ; ' 

tlic region of the ocelli and tlie rear of the vertex is black, 

sonletiilies with obscure brown or pale areas especially along 

thc eyes, leaving a large and variably shaped pale area be- 

tween the region of tlie ocelli aiid the eye. Antenna with sec- 

ond joint brow11 01- black, distal joints brown. Profile siiiiilar 

to figure 64. 

Prothorax patterned as in thc male, except that the lateral 

pale areas on the hind lobe are illore extensive, isolating the 

iiledian black as a large more or less rouiided spot. Pro- 

pleuron pale, tinged lemoti yellow. 

Tl~oracic pattern siniilar to that of the male, the light and 

dark pattern never lost above by darkening as it often is in the 

males ; the l~umeral pale stripe crosses the i~lesii~fi-aepister~ium, 

and tlie black stripe on tlie il1esepiiiieroil fades out indefinitely 

below but continues as a variable bi-ow11 or dusky area on 

tlie iiiesi~ifraepister~lum; a dusky area above 011 the illcs- 
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epiineron is sometimes present. 13eneatl1 wliite, coxae tinged 

leinon yellow. 

Abdomen seen froin above largely brown or blaclc, the pale 

marlcings except on I   no re or less yellow; I dingy white, a 

inedian dusky area; 2 darlc brown or black with a narrow 

inedian longitudinal pale stripe of varying length; 3-7 each 

with a nlore or less distinct pale basal ring, followed by darlc 

brown which at the apex shades into blaclc, and wit11 a thread- 

lilce inedian longitudinal pale line which starts in the pale basal 

ring and ends at or near the apex of t l ~ e  segment ; the above 

pattern dullest, sometiilzes obscured, on 7; 8 largely blaclc or 

dark brown, darlcest at base and apex; g wit11 a large black 

basal spot on either side, one-half to two-thirds the length 

of the segment, separated in the nledian line by a broad long- 

itlldinal bar of dull yellow which, at its distal end, nleets a 

broad subapical oblique transverse pale bar which terminates 

on either side on the lower basal margin of the segineilt; 

10 narrowly blaclc a t  base and in the ~nedian line, remainder 

of dorsum pale, or this obscui-ed and darlcened so the dorsum, 

a t  the other estren~e, inay be largely darlc brown or black. 

Seen fro111 the side, I white, lower posterior inargiii blaclc; 

2 blacli above, lower llalf or more dull leinon yellow; 3-7 sim- 

ilar to 2 but the pale area does not reach the apex, which is 

blaclc, and there is an illdefinite longitudiilal inferior bar or 

strealc of dark brown which begins near the base of each seg- 

inent and extends posteriorly to or beyond the lniddle of each 

seginent; 8 obscurely pale below; 9 darlc brown with a broad 

oblique bar froill near the apex above to the basal inferior 

margiii, the lower inargin largely pale; 10 dull yellow below 

shading out into brown or blaclc above. Appendages blaclc. 

Legs similar to those of the male, but paler and duller, the 

colors light and darlc brown. 
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Wings slightly tinged with brownish; stigiua brown, cover- 

ing slightly less to slightly more than two cells; slightly less 

than two to slightly more than two postquadrangular cells 

in both front and hind wings; postnodals of front wing 16 
to 19, of hind wing 15 to 17; in both front and hind wings 

tlie arculus is distal to the cubito-anal cross-vein .3 to .4 mm., 

and the anal vein separates froin the posterior border .2 to .3 

mm. distad to the cubito-anal cross-vein, the greater distance 

being inore usual in the hind wings. 

A teileral female has the head much paler, brown replacing 

black, except the spots opposite the antennae next the eye, and 

the brown areas less extensive than the black areas of the 

mature females; the thorax is slightly paler, and the abdoillen 

much paler, the subbasal brown areas reduced both 011 the 

dorsum and sides, in density of color only on the dorsuin 

and in both density and extent on the sides; 9 and 10 are 

largely pale, wit11 the dark areas indicated but dim. 

ll4atc~ial Studied: Maraquita, Department of Tolima, and 

Cristalina, Department of Antioqtlia, Colombia, February 3 
to 20, 1917, 17 inales and I female at Maraquita, and 184 

males and 14 feinales at Cristalina, collected by J. Ii. and E. 
I3. Williamson. Type male and allotype female, Cristalina, 

February IS, 1917, in coll. E. B. W. 

This species was the only Heteragrion observed at Mar- 

aquita where it was found along the upper Sail Juan and more 

rarely along the lower San Juan. We found it along every 

streain we visited about Cristalina but it was very rare along 

the Quebrada Cristalina. I t  was most abundant along the 

Quebrada La Camelia, so far  as our experience went, a 

little more than one-l~alf our material in both sexes being 

taken during tlie single day we spent on that creek. 

At 34araquita we made the following note: "Rests on twig 
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tips and occasioilally on leaf edges with the body horizontal or 

slightly hanging (not hanging lilce alic~zu~u), wings half- 

spread; always in shade." And at Cristalina: "Males of 

Illis species and cvytl~rogasl~~uw~ in the afternooil conle out 

fro111 the jungle to open places along the creek, and fro111 

soine adva~ltageous perch catch their prey lilce fly-catchers, 

retur~ling again 311d again to the saine resting place. Illales 

of the sanlc species frequently fight, dancing rapidly and 

pugnaciously, heads on, before each other. Feinales of both 

species oviposit u~lattelldcd by the males." As the inales of mi- 

tratunb fight cach other, the only part of the insect visible to the 

observcr niay be the brilliant lnetallic areas oil thc vertex, 

which, even in the scanty light of late afternoo~l, flash like 

nlinute golden flames against the green of the jungle, tunl- 

ing and darting here and there, and disappearing to flash 

again. The saine little head-liglit, Illore often than anything 

clse, betrays the resting insect to the collector. Though I 
iioted that the feinale oviposits unattellded by the male, I un- 

fortullately failed to record the place of oviposition, and 1 
have no rccollectioli of the matter. The blaclc posterior vertex 

of the ~nale with its two anterior prongs or angles lnakes the 

specific nanle appropriate. 

One fenlale specimen has the head of a bee firlnly attached 

to the tarsus of the right front leg. Througl~ the ltitldllcss of 

Mr. Currie, this head was identified by AM. J. C. Crawford 

as a Trigona. I have previously recorded1% siinilar occur- 

i-ence in Archaeogomphus hamatus. 

A male of .tltitratum, was sent to Dr. Ris who wrote: "Sin1- 

ilar to what I have cotlsidered I-I. aequatoriale but specifically 

distinct without question; unlcown to me." 

11, A New Species of Agriogomphus (Odonata), Occ. Papers, Mus. of Zool., 
Univ. of Mich., No. $9, p. 16. 
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Hcteragrio~z species.-In Dr. Calvert's material, collected by 

himself, is a very tellera1 illale talten at La Emilia, Costa liica, 

Novcmber 16, 1909. The species is distinct froill allything 

knowii to iile though it is doubtless closely related to mitra- 

~ Z L ~ I L .  Tllc specimen is however so tenera1 that the for111 of 

thc appendages cai~not be detei-iiiined. Its most distinctive 

character is tlie coloratioii of the l~cad, in wliicli it reseillbles 

rsng~utifiercne (figure 29), the vertex being black to the frons, 

and to the same level on citlier side between the ailtciiiia and 

tlic eye, with a sillall indelitioil of pale color posterior to each 

aiitenna. The mctatl~oric dark stripes are better developed 

than in teileral specinleils of ~ ~ ~ i t r a t l ~ n t ;  tlic ahcloiiiiiial mark- 

ings and wings are apparently idelltical in the two, though 

tlic stigiila nlay be slightly sl~orter ill ~i~i tratul~z.  While it is 

certaiilly an atldition to tlie known Cciitral r l~i~erican fauna, 

l i~ore iiiatei-ial is i~eccssai-y for its description. 

26. Heteragrion simulatum, new specics 

Figures 48, 49, 70, 97, 98, 164, 165 

Abdomen, illale 34 111111. ; feniale 29 : liiiid wing, male 21.5 ; 

female 22.5. 

Male.-Rear of head, geiiae, face, frons and vertex to level 

of the nlediaii ocellus, briglit yellow; reinaii1der of vertex 

black; siuall obscurc brow11 areas on the geilae and a sillall 
brown spot 011 each side between the aiiteiiiia and eye. First 

two joints of ailtellna and basal half of third bright yellow, 

remaiiider brown. Profile lilte figure 64. 
Protliorax bright yellow, froiit lobe with a nledian black 

spot, aiid oil either side, a11 indefinite dusky arca; iliiddle lobe 

with the inerest trace of dusky 011 either side; liind lobe with 

a large rouiided i1lediaii black spot which eiicroaclies on the 

tlliddle lobe but does not quite reach tlie posterior border; cx- 
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treine lateral margills of the hind lobe dusky. Propleuro~l 

bright yellow. 

Thorax above siinilar to ictsricuwz, but brighter, clearer yel- 

low, the two pale stripes, the one adjoiiliilg the middorsal 

blaclc and the antehumeral, equally bright; the dark area is 

darker above, the innel- and outer borders equally dark (thus 

differing from ictewicu~~~z), and shading out below, especially 

on the outer border, leaving the outer half or more of the 

sclerite below yellow; doubtless when more speciinens are 

lcilowi~ this dark area will be foulld to be variable in extent; 

sides bright yellow; illesepinleroil dusky, especially along the 

huineral suture and below, iildefiilite and obscure but cai-ried 

across the illesinfraepisterll~t~~l as a brow11 line; inelcpisteril~~ln 

wit11 a narrow stippled line iroin ileal- the top to the stigma; 
a sinall dusky stipplcd area above on the inetepiinei-oil. Be- 

neath and coxae yellow. 

Seen froin above abdoiniilal segineilt I is largely yellow, 

dusliy at the base in the inecliail line; 2 brow11 above with a 

longitudinal inediail yellow line, which docs not reach the ex- 

tremc base or apex; 3-6 bro~vil above, apex broadly blacli, a 

narrow yellow basal ring from which a narrow lo~lgituditlal 

illiddorsal yellow line ruils posteriorly to, but not across, the 

blacli apex; this longituclii~al yellow line widest on the anter- 

ior segments; the l~rown, adjoinii~g the basal yellow ring, 

grows progressively darlier posteriorly, so on 6 the re- 

mainiilg brown, adjoining the apical black, appears as a rela- 

tively light colored area; 7 brown, a basal yellow ring, the 

cstreinc apex very narrowly black; S siinilar but paler, the 

subbasal brown shading out at once posteriorly into dull 

orange; g siinilar to 8 hut darlier, a narrow ineclia~l lol~gitu- 

dinal yellow line froin the base for about three-fourtl~s the 

length of the segment, the ilarrow apical blaclc'of 8 wanting; 
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10, like g, dark orange or  reddish browi~, a median loilgitudiilal 

blaclc line. Seen froill the side I is entirely yellow except a ins- 

row posterio-inferior border of black; 2 is largely yellow, 

with the extreiile lower border ilarrowly darlc or  black; 3 

broadly ycllow below, except at the apex wliere the black en- 

circles the segment; 4-6 similar, but the subbasal b1.0~11 

spreads dowi~  to the lower margii~, thus dividiilg the pale into 

a basal and a subapical area; 7 same as froin above; 8-10 
similar to 7, but 9 darker, and 10 brighter and paler, especially 

beileath. Superior appendages largcly darlc browi~;  inferiors 

yellow, shading apically into brown. 

Legs dull ycllow, obscurely blotched and lined wit11 brown, 

especially the femora, the first femora the darltest. 

Wings clear; stigilla dark brown, slightly oblique, covei-iilg 

oilc and one-half to scarcely two cclls; two postquadrangular 

cells in f ro i~ t  wing, two i~ i i lus  to two in lli~ld wing; I5  post- 

nodals in front wing, 12 or 13 in hind wing; in the front 

wing the arculus is distal to the c~tbito-anal cross-veil1 about 

.5 n~in., in the hind wing about .4 m n ~ . ;  in fi-oilt a i d  hind 

wings the anal vein separates froin the posterior border from 

.2 to .3 mm. distad to the cubito-anal cross-vein. 

Female.-A very tclieral and poorly colored feillale is rc- 

ferrcd to this species. light browi~, obscurely and in- 

defiilitcly marlied with darlter. Prothorax very light brown, 

alil~ost white, patterned as in the male, with obscure br?~vn 

more extei~sive. Thorax pattcrnecl about as the feinale of 

ictericuwz, due to tenera1 condition light and darlter brown in 

color; a ~vell  defined sti-ealr above on the metepimeron. Ab- 

cloincn sinlilar to the male, vcry light brow11 01- ci-eain 1-c- 

placing the yellow, and brown replaciilg the richer darker 

brown of the male; 1-7 similar to the male, less darltel~ing of 

the subbasal dark color, and dark brown replacillg the apical 
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black; 8-10 unifon-111 brown; appendages brown. Legs dull 

cream and browii, pattei-ncd as in tlie male. Wings siiililar 

to tliosc of the male, but stigliia light brown; two ~i~i i ius  to 

two 111~1s postquadrangular cells in the front wing, two in the 

hind wing; 15 or 17 postnodals in front wing, 14 or I5  in 

liilld wing; in front atid hind wings tlie arculus is distal to thc 

cubito-anal cross-vein allout .4 mm., and the anal vein sepal-- 

ates fro111 the posterior border about .3 nim. distad to the 

cubito-anal cross-vein. 

Mnicrinl S tud i ed :  Tumatumari, British Guiana, February 

1 1 ,  1912, one male and one female, the inale the type, coll. 17. 
3 .  I .  Tlie specilic lialile refers to the superficial resemblance 

of this species to certain species in group 2. . 
llelow the falls in tlie Gssequibo at Tumatumal-i, 011 tlie 

left banlc of the river opposite Sprotson's rest house, is a small 

slow liiuddy stream. Wc collccted here one day, February I r ,  

taking, ainong a nunlber of other things, only two specinlells 

of this EIeteragrion, which proved to be specihcally different 

from specinlens of tlie saille genus taken on the opposite side 

of tlie river where most of our collectitig was done. 

27. Heterag?-iotz inca Calvert 

Figures 47, 114, 166 

Described by Calvert (4) from a Inale and feniale in tlie 

Hagen collection. Tlie female has since been lost or mis- 

placed. The Illale is in good condition, but the face is broken 

so I call not deterliii~le the profile. 111 both front and .hint1 
wings the arculus is distal to the cubito-anal cross-vein about 

.4 111111., and the anal vein separates froni the posterior ~liargiil 

from .2 to .3 inm. distad to the cubito-anal cross-vein. The 

specimens were fro111 Iquitos, Peru. The species is discussetl 
tu~~cler the next, ictcl*ops. 
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2s. H e t e r a g ~ i o ~ ~  icterops Selys 

Figures 117, I IS  

'l'l~is species was described by de Selys ( I )  fi-om a single 

ieneral inale from Santarein, Brazil, whicli laclced the super- 

ior appc~idagcs. 'I'his is the type specimen. Later (2) he 

noted diffei-exices and additional characters of tlie adult male, 

and briefly described the feliiale fl-om inatel-ial from Vene- 

z~lela, Ecuador, and Peru. Menger's drawings of a illale in 
tlie de Selys collectioii is of one of these specimens, but the 

drawings do not iildicate whicli one. Were it certain that tlie 

specirncn figured by Mcnger is conspecific ~vitli de Selys' type 

of icterops, I sliould coi~clude that i~zca Calvert is a synonym 

of i c t e ~ o p s .  But I doubt very much that the inaterial fro111 
Brazil, Venezuela, Ecuador, and Peru, associated by de Selys 

under the ilanle ictcrops, is all conspecific. The certain solu- 

tioil of this matter, like other siiiiilar questions iii the geiius, 

awaits the collecting of more material. 

111 de Selys' description (2) the abdominal measurenlent of 

the female should certainly be 27 instead of 37 mm., unless 

de Sclys referred a female, certaiiily not conspecific, to this 

species. Students should not overlook "additions et correc- 

tions" to de Selys (2, page 220). 

29. Heteragrion peregrinum, new species 

Figures 6, 7, 52, 53, 59, 73, 96, 167, 168 

Abdomen, male 30.5 to 35 in"., average 34; female 31 to 

33.5, average 32: hind wing, male 20.5 to 23, average 22 01- 

22.5 ; fenlale 23 to 24. 

!Male.-Rear of head dingy white; genae and pale inark- 

iilgs on face, yellow; labruin light to dark reddish brown, 

ailterior edge and a large round median spot, light orange; 

rhinarium pale, darker above; nasus black, more or less pale 



at base and at the outcr posterior angles; froiis palc in front, 

with a illediaii dark area and dark along the angle; head above 

variable, due to darlceiiiiig with age; in even the darkest 

specimens there are three snlall pale areas, one in front of 

the iliediail ocellus oil or near the suture between fi-011s and 

vertex, and one 011 either side of the nledian ocellus, not 

touching the ocellus ant1 extended laterally oi~ly to thc lcvel 

of the antenna, the reiliaiilder of vertex and froils above 

blacli; if a curved line be drawl1 fro111 either side, beginiiilig 

at the outer extremity of the pale area on either side of the 

~lnediail ocellus, and curving baclcward and inward to meet on 
the inedian line just anterior to the occipital crest, tlie roughly 

sciilicircular area cilclosed is that in which the blacli is re- 

duced ill less mature specimens; this reductioil is i~lost con- 

spicuous between and posterior to the lateral ocelli, this area 

bccoii~ing largely reddish brown in sollie specii~lcns. First 
joint of anteillla blaclc in frolit ; secoiid and tliird joints light 

bro\vn, inore or less darkelled in older specimei~s, especially 

on the inner face of the second joint and the apes of the third ; 

rcniaiilder brown. Pi-ohlc siuiilar to figure 64. 

Prothoras bright yellow, co~~spicuous; the front and hind 

borders blaclc, the latter ~vidcned a t  the lateral cstreniitics 

a i d  with a large inccliatl black spot the length of the h i id  

lobe, or  the hind lobe liiay be blacli with a yellow anterior spot 

oil either side, or entirely black; a short longitudillal median 

thread of black on the nlicldle lobe. Propleuroil bright yellow, 

only slightly paler than tlie iiliddlc lobe. 

'I'horas rather dull colored, black above; on either side of 

tlic blaclc illiddorsal stripe is a dingy white stripe often slight- 

ly 111ore than half as wide as the llliddolsal black, but some- 

times reduced to a line; an anteh~~tneral pale,   el lo wish tillged 
stripe, about as wide as the dorsal pale stripes, widelled 011 
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and extending across the mesiilf raepisternuil~ ; mesepimeroll 

wit11 a wide blaclc bar on its upper two-thirds, not reaching 

the wing base; reinaiiider of sclerite a livid purplish of vary- 

ing intensity, often yellowis11 above, and always darlrer below, 

where it is ustlally a purplisl~ brown, extended across the 

mes i t~ l r ae l~ i s t e r i~~~n~ ;  rei~~aindei- of side of thorax varying 

fi-om purplisl~ flesh to pale dingy yellow; metepisteri1um with 

n black bar from the stigina up about half the distance to the 

wing base; fro111 the stigina a inore or less distinct stippled 

line ru i~s  down between the secoild and tllird coxae; a ixore 

or less clistiizct line above on the metepimeron. Beneath, 

coxae and wing bases and iininediately adjacent areas lemon 

yellow, the wing bases wit11 blacli marltings. 

Abdoillcn brown or blaclc l ~ ~ a r k e d  with dingy white or 

leino11 ycllow; segineilt I yellow, the merest trace of a dorsal 

illedian dusky spot, lower posterior border blacli; 2 brown or 

black above, a palc loiigituditlal median dorsal line; 3-6 each 

with a i~arrow basal pale ring, followcd by an extensive darlc 

arca, with a more or less distinct pale iiarrow medial1 longi- 

tudinal dorsal stripe, wl~ich originates in the pale basal ring 

and is best developed on tlic proximal segnleilts; the extensive 

darlt area followed by a reduccd pale area, which in turn is 

followccl by an apical black arca which is inore exteilsive thail 

the pale area proximal to it, the two apical areas equalling 

about onc-third the lcilgth of cach segineilt; 7 is inore or less 

dcfinitcly patterned like 6, but the extensive subbasal black 

area usually shades out iiidefi11itely posteriorly so the apical 

pattern is lost, that part of the segment being lilte the follow- 

ing segmciits; 8-10 dull reddish or yellowish brown, usually 

progressively darltening posteriorly. Seen from the side. 2 

with dorsal third darlc, rcrnaincler pale, the estreine inferior 

border dark; 3 siiinilai- to dorsal view but the basal and sub- 
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apical pale areas are joined along the inferior border; 4-6 

siixilar to 3, but in each the basal and subapical pale areas are 
separated by the lateral extension of the subbasal dark area, 
this separation progressively longer (i. e., the pale areas below 

more reduced) posteriorly; 7-10 as in dorsal view, 8-10 

with the lower border paler than the dorsum, most distinct on 
9 and 10. Superior appendages brown, paler at base, darlten- 
ing sonletiines to blaclt at apex; inferior appendages dull 

yellow. 
Legs light brown or gray, very lightly clouded or shaded 

with darker; a more 01- less distinct brown subapical area on 
each femur. 

Wings clear or brownish tinged; stigma dark brown or 
black, covering from two minus to two plus cells; two to two 
plus postquadrangular cells in the front wing and two ininus to 
two plus in the hind wing; postnodals in front wing 15 to 
IS, in hind wing 14 to 16; in the front and hind wings the 
arculus is distal to the cubito-anal cross-vein from .3 to .5 
nlm.; in the front wing the anal vein separates distad to the 

cubito-anal cross-vein froill about .4 to .6 mm., in the hind 

wing from .6 to .S nun. 

Female.-Head similar to that of the male, especially the 

yo~ulger and paler males, and variable as in that sex; the 

frons above is never black, but varies from light to very dark 

brown, except at the lateral extremities which are black; the 

vertex is largely brown, a blaclt area on each side opposite 

the antenna, a blaclt area in front of and on either side 

of the median ocellus, between the antennae, and a blaclc 

occipital crest are always present; the pale area on either side 

of the median ocellus varies in extent and clearness but is 

always present; the same is true of the median pale area in 

front of the ixedian ocellus, except that it is apparently want- 
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ing in one specimen; in older specimens the area between the 

ocelli is largely black. Antenna and profile sinlilar to the 
inale. 

Prothorax dingy white to lemon yellow, patterned as in the 
male, the hind lobe as described for the palest males; the 
posterior half or nlore of the nliddle lobe is more or less in- 
definitely stippled brown or  black. Propleuroil white to light 

yellow. 
Thorax patterned exactly lilce that of the illale and only 

slightly paler, in fact a brigl~t colored female nlay be brighter 
than a dull colored male, but in 110 fenlales does the yellow 
of coxae and under parts becoille as bright as in the brightest 
n~ales. 

The abdon~eil also is practically as described for the male, 
except that it is slightly duller, the pattern not quite as defi- 
nite; segnlellt 2 has the lower lateral border pale, not black 
edged as in the male; 8-10 instead of being progressively 

darker posteriorly, as in the male, are progressively paler; 

in solme speciinens S and 9 are more or less black on the sides. 

,\ppendages unusually long, .S to .9 mm., slender, dull yellow 

or light bro~vn at base, shading apically to darlc brown. 

Legs as described for the male. 

Wings and stignla as ill the male; the postquadrangular 

cells in the hind wings very variable, in the front wings, 15 
wings have two postquadrangular cells, and 10 ~vings have two 
plus, but in 25 hind wings, 19 have from one to one and a half 

cells, 6 have two nlinus and 9 have two cells; postnodals 15 to 
IS in the front wing, and 13 to 16 in the hind wing; relations 

of the cubito-anal cross-vein to the arculus and the separation 

of the anal vein fro111 the posterior border as in the illale. 

il/late~ial Studied : Cristalina, Department of Antioquia, 

Colombia, February 12 to 19, 1917, 33 n~ales and 17 females, 
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J. I-I. atid E. B. Willianlson, collectors, coll. E. C. W. Type 

male and allotype female, February 17, 1917. 
W e  found this species a t  Cristalina only along the snlallest 

creeks. About half the inaterial of both seses catlie fro111 the 

Quebracla Cristalina and the other half from the sillall tribu- 
tary of the Quebrada Sabaleticus, iuentioned under the dis- 

cussion of I-lcteragl-io~z c a l e ~ z d t ~ l u u ~ .  I t  was not talren along 
Quebrada La  Cainelia where we toolc illany speciivens 

of nciiratz~uz. The latter inhabits small streams but gives place 
to pe~cgri~zzlnl on the sii~all tributaries and on the headwaters 
of these streanls. Pereg~il .zzr~~z rests on twig tips or leaf edges. 
For a I-Ieteragrion it ~vanders far  froin water a i d  is found ill 

the brush in slzallow short dry gullies between low l~ills. I t  
is reinarltable that the bright yellow prothoras of the male is 
the conspicuous color area of the insect. This color area is 
less conspicuous, of course, than the bright yellow "head- 
lights" of the ~llales of mitratziim, cale~zdultlw~, etc. Pere-  
gvilzzlnt is an aherrant menlber of group 3 of the genus, but it 
can not be placed in any other group. This fact and its habit 
of ~vaiidering from the streanls make the specific naine doubly 
:,pproprinte. 

A male was sent to Dr. Ris for esan~ination. I-Ie ~vro te :  
"I have not seen anything similar to this." 

30. 0 , t -ys t igu~a petiolatunz Selys 

Figures 10, 25, 26, 55, 66, 99, 100, 101, 102, 115, 116, 169, 170 
i\/lale.--Labrum black. Protliorax black, extrenle anterior 

border of froilt lobe bluish and the lateral margin greenish 
blue; l~liddle lobe wit11 a large anterior indefinite greenish-blue 

spot on either side reaching the lateral margin; l ~ i n d  border 
of posterior lobe lavender. Propleuron light yello~v, bluish 

in front, darlier behind. The narrow lines on either side of 
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the middorsal thoracic black are clear lemon yellow or yellow- 
ish; the antehumeral stripe is bluish with yellow tinges; the 
inesepiineron is largely brown; the metepisternum is blue 
above to the stigma, white below and along the anterior border 
above, a stippled black bar from near the wing base to the 
stignla; metepimeson almost fihite, traces of a dark area 
above. Beneath white, coxae cream. Abdoinen black above, 
including I,  pale basal rings not evident; seen from the side 
there are more or less distinct pale basal inferior spots on 3-7. 
Superior and inferior appendages black. 

Female.--Prothorax largely light brown, hind lobe darker. 
Abdomen as described fo r  cyanofrons. 

Wings in both sexes about as described for cya~zofrons; the 
distance froin cubito-anal cross-vein to arculus and to the 
separation of the anal vein from the posterior border sligl~tly 
greater in all wings in both sexes of petiolatuw; postnodals 
in front wing 19 or 20, in hind wing 15 to IS. In  the male 
there are one to one and two-thirds postquadrangular cells; 
in the feinale less than one to one postquadrangular cell. 

The above notes are intended to supplement de Selys' de- 
scription of both sexes from Santarem, Brazil. As might be 
expected some differences in color between the British Guian- 
a n  and Brazilian speciinens are indicated. 

MateKal Studied: Tumatumari, one male, February 9, 
1912, and Wisinar, one feinale, January 3 I,  1912, British 
Guiana, collection E. B. W. : Tamanoir, Mana River, one inale 

and four females, May, 1917, and Cayenne, two males and 
one female, February and March, 1917, French Guiana, S. M. 
Iclages collector, collection Carnegie Museuin : Igarapi =Issei, 
Para, Brazil, December, 1911, two males, Parrish collector, 

collection Cornell University: one female, collection E. B. IV., 
without data. 
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r * Ihe  male taken at Tuinatuinari was resting on a twig tip 
in a dry flat near tlie river where I also took Metaleptobasis 
~ ~ u u l . i t i a . ~ 0 i l e  of the feinales froin Tamanoir, French 

Guiaila, has a remarltable left front wing. The wing is slight- 
ly shorter than the opposite wing and there are some abnor- 
nlalities in the stigma and in veins near the apex of the wing. 

But the rest of the wing superficially appears normal. How- 
ever the first antenodal is distal to the first antenodal of the 
opposite wing about one-fifth or sixth the distance froin wing 

base to antenodal; the second antenodal and the arculus are 
still more distal; and the ilodus still more distal, being distal 
to the nodus of the opposite wing a distance equal to about 
one-half the distance froin the second antenodal to the nodus : 
M, arises slightly distad to the nodus, at the ilodus in the op- 
posite wing; Rs arises near the eigl~th postnodal, near the 
sixth in the opposite wing; and M, arises near the thirteenth 

postnodal, near the ninth ill the opposite wing. From this 
point distally the wing area has irregular cell structure and 

evidences of abnormality. I s  there any connection between 
this apical injury and tlie relatively apical position of the 
otherwise ilorinal basal wing structures ? 

31. Oxystigma cyanofrons, new species 

Figures 11, 27, 28, 60, 103, 104, 171, 172 

Abdomen, male 33 to 36 inm.; female 26 to 27: hind wing, 
rilale 22 to 23.5; fei~lale 22 to 22.5. 

Male.-Rear of head liglit cream, darker shaded above; 
genae, labrum, nasus and frons bright blue, labruin more 01- 

less bordered with black, stipple-edged; rhinarium largely 
black with blue areas on either side; vertex black, shining ad- 

l3 Notes on Neotropical Dragon-flies, Proc. U. S. Nat. Mus., Vol. 48, 1915, p. 
603. 
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joi~ling the eye, opposite the antenna; a short dull blue line o r  

bar froill each lateral ocellus toward the antenna, wanti~ig ill 
one male. First joint of antelma more or less blue in front; 

secotld joiiit a i d  basal two-thirds of third, black; ren~ainder 

brown; the third joint short ancl robust. Profile sin~ilar to  

figure 66. 

l'rothoras dark reddish browii to black; anterior border of 

first lobe narrowly pale; posterior border of ~niddle lobe pale 

on either side and sinall indefinite pale areas, sonietimes want- 

ing, 011 citlier side near the anterior border. Propleuroll large- 

ly dark or black-, solile illdefinite pale nlarlii~lgs above. 

Thoras above very dark reddish brown or black, the pale 

line on either side of the narrow middorsal black, whicli is 

alniost uliiversal in I-Ietel-agrion and Oxystigslia, is discernible 

only as a slightly lighter ibrown line or is walltillg; the satlle is 

true of the antehullieral pale stripe; sides dark, obscure and 

indefinitely p?tterned; niescpimeroll and metepisternuill 

largely dark reddish brown; tlie lower elids of these sclerites, 

the adjacent parts, including the cosae, and the metepimeron 

pale, stippled and clouded with brown or black to a varying 

degree and in ail indefifinite pattern; the pale color of the 

iiietel~irnero~i is light dull blue or grayish, the other pale parts 

tinged with yellowish; belieat11 aliilost white, bluish. 

Abdo~nen above black, a sinall subapical pale spot oil either 

side of I ; illore or less distinct traces of a longitudi~lal mid- 

dorsal pale stripe on 2 ;  scarcely discernible traces of pale 

basal areas on 3-6. Sides of I and 2 with obscure pale mark- 

ings; 3 with the exti-eme lower edge pale; 4-7 with ail in- 

ferior inarginal basal pale spot, followed by a dark inferior 

margin whicli is followed in turn by a longer narrow pale in- 

ferior margill wllich does not reach tlie apes;  this pattern 



illore or less distinct on 8 which approaches the uilifornz black 

of 9 and 10. Appendages black. 

Legs dark brown or black; femora inore or less obscurely 

liglzter brown, the liind femora the palest. 

Wings aliiiost clear or tinged wit11 yellowish brow11; stigma 

brown, very oblique, coveriilg two and one-half to slightly 

inore than tliree cells; one, or sliglztly more than one post- 

quaclra~lgular cell; postt~odals of froilt wing are 20 to 23, of 

hind wing 17 to 19; in the front wing the arculus is distal to 

the cubito-anal cross-veil1 about 1.2 iiiin., in tlie liind wing 

about 1.5; in the front wing the anal veil1 separates from tlie 

posterior wing border about 1.5 111111. distad to the cubito-anal 

cross-vein, in the hind wing about 2 min. distad. 

I;'eiizale.-Rear of head light cream, darlcer shaded above; 

genae and fi-ons dull yellow, the froiis the duller; labrum dull 

green, front border dai-ker; rhinariuni blaclc or very darlc 

bro-vvii; nasus light dull green, yellowish at the margins and 

darlier in front; vertex as iii thc male, the pale spots larger 

a i d  dull yellow. Ante~ina black 01- dark brown, o111y faint 
traces of paler on the first joint in front. Profile sitziilar to 

that of the illale. 

Prothorax reddish brown; first lobe with its anterior border 

pale edged; an anterior yellow or bluisl~ spot on either side of 

the middle lobe, and the posterior border on either side yellow 

or blt~isli (scarcely discernible in one specimen) ; hind lobe 

narrowly palc edged on the posterior border. Propleuron 

largely cream, a dark st~perior area. 

Abdoillei~ brown above; a more or less distinct liarrow 

median longitudiilal pale line on 2 ;  apex of 2-6 inorc or less 

distinctly black, and 3-7 with more or less distinct narrow 

basal palc rings. Seen froin the sides I and 2 largely pale, 

dai-lcer at apex; 3-6 or 7 xvitlz sides below pale, contiiluous 
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with thc pale basal riiigs and terininatiilg against the apical 

black areas; on 4-6 this pale area is encroached on subbasally 

by an indefinite inferior dark brown area, just posterior to the 

inferiorly dilated basal pale ring, which dark area occupies 

about one-fourth to one-third the leilgth of eacli segment; 

8-10 largely brown, apex of S darker, 9 with a large central 

area, paler, and 10 shading out below to yellow. Appendages 

brown. 

Legs similar to the male, but paler, the lighter brown more 

extensive. 

Wings siillilar to those of male, stigma a lighter brown; 

postilodals of front wing IS to 21, of hind wing 16 to 17. 
Material Studied : IVismar and Tumatumari, British 

Guiana, February 5 to 16, 1912, three lllales and two females, 
collection E. 13. W. Type male, Tumatumari, February 5, 
191 2 ; allotype femalc, Wismar, February 16, 1912. 

The feiuale takcn at Wisillar was flying ill a dry woods and 
rcsting 011 thc tips of twigs. Thc other specimens wcre found 

singly in thc woods along thc Tigcr Creeli trail at  Tumatumari. 
t <  Ihey sestet1 011 twig tips and were seen with difficulty. 

I .  De Sclys, Synopsis dcs Agrionines, 'l'roisieme legion : 

Podagi-ion. 1862. In  his latcr paper (2) Podagrioil is t l ~ c  
fllOl1. secoild (not third) le,' 

2. DC Selys, Revision du Synopsis cles Agrioniiies. 

Premii-re Partie, compi-eihnt les legions Pseudostigma- 
Podagrioii-Platycnel~iis et Protoneui-a, 1886. (Additiotls et 

Corrcctioi~s, p. 220, of this paper should not be overlool<ed.) 

3. Philip P. Calvert, Biol. Centr.-Amer., Neuropt., pp. 62- 

65 and 11. 357. 

4. Philip P. Calvert, Odonata of the Neotropical Region. 

Ailnals of the Carilcgie Museum, 1909. 
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5. l'hilip I-'. Calvert, The Fossil Odonate Phe~lacolestes, 

wit11 a Discussioii of the Venation of the legioil Poclagrioil 

Selys. Proc. Acad. Nat. Sci. Phila., May, 1913. 

6. A. S. and P. P. Calvert, A Year of Costa Ricail Natural 

History. The McMillall Coinl~any, 1917. 

7. F. Ris, Neuer Beitrag zu1- Keniltilis der Odoi~atenfauna 

 oil Argentina. Mein. Soc. Ent. Belg., 1913. 

S. 5'. Ris, Odoilata froin the Region of the Aiilericail 

Cordilleras between Costa Rica and Catamarca. "An entire 

iizstallineilt of the Arclliv f.  Naturgescl~ichte." (Letters froin 

Dr. liis, Deceillber 30, 1917, and April 10, 1918. The paper 

includes a catalogue of the Odonata of Colon~bia. Dr. Ris 

had seen proofs of son~e  plates of wing photos when hc wrote 

me in I917 I have not see11 the paper, but Dr. Ris has sent 

me a copy of that part of the illaiiuscript dealing with I-Iet- 

eragrion.) 

g. Helen 7'. I-Iiggins, The Development and Coillparative 

Structure of the Gizzard in tlze Odonata Zygoptera. Proc. 

Acad. Nat. Sci. Phila., January, 1901. 

10. George H. Carpenter, The Geographical Distribution 

of Dragonflies. Scientific Proc. Royal Dublin Society, April, 

1897- 
A few otl~er references to the genus or to certain species 

are not of interest in the present study. 

APPENDIX 

Several weeks after the above paper was coillpleted and 

sent to Dr. R~l t l~ven  for publicatioiz, I received a package of 

separates from Dr. Sjostedt, one of which14 contained mat- 

ter of special interest in this connectioil. In  this paper 

Wissenschaftliche Ergebnisse der-Schwedischen Entomologesc1~e1~-Reise 
des Herrn  Dr. A. Roman-in Amazonas 1914-1915-1 Odonata-von Yngve 
.Sjiistedt. ArBiv for  Zoologi, Band 11, N. 15. 



Occasional Papers of tlze Mz~sezwt of Zoology 63  

Dr. Sjostcdt describes tliree new species of Heteragi-ion. 

Uvlfortuilately at this tiilie I liad returned the borrowed ina- 

terial upoil .cvliicl~ much of my ow11 worli liad been based, and 

I ail1 therefore unable to study tliis iliatcrial again in tlie light 

of this ticw literature. 

'l'he species described by Dr. Sjostedt limy be briefly 

discussed as follows : 

Irlctcragriou silzm~zinz Sjostedt. One male and two females, 

Amazonas, hlanaos. 

Dr. Sjostedt coinpares his species with azi~n~ztiaczl?~~, separ- 

ating it froin tlie latter by its sillaller size (a  negligible 

difference), by the relatively lollgel- inalc superior appendages, 

cacll with a relatively larger inferior tooth and with a sinaller 

nuillbcr 01 apical spilics (tliis last character probably witllout 

value), and by the excavated posterior hostler of segment 10, 

which is iieai-ly straight in a u r a ~ ~ l i a c z ~ v ~ .  Ui~fortullately I can- 

not now dctei-iniiie 11ow valuable this last chai-actcr niay pi-ove 

in tllc gcnus. The differei~ces iiotccl in the color of head aiid 

lx-othoi-ax of thc two species are probably of value in the case 

of thc prothorax only. Cut in a veilatioiial character, pointed 

out by Dr. Sjostedt, siluarlii~z is entirely distinct from auran- 

tiaczlnz,-tl~c cubito-anal cross-vein near the arculus in silgav 

z ~ m ,  a i d  mucli inore proximal in auraiztincui~t. 

Dr. Sjostedt also points out differences in size and 

color betwecil silvnrz~uz aiid cinnamovr~ezliqz, wtacilaztz~m and 

bcschkii. Of the other species of the group not inelitiolled by 

Sjostedt tliere are none I thi~ik to which silvarum niigl~t be 

referred, tl~ough tliere is tlie uiiidclltified but probably larger 

nma.zo~$icz~iqz to  reckon with. 

In  lily lcey to inales of groups I and 2 silvnrunz will run out 

to  nz~~alzliacz~vrz but froin Dr. Sjostedt's descriptioll slid 

figure I belicve it is more closely related to ictericz~i~z and 
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~tzclanz~rz~nz. The illales of tlie three species iilay be separated 

at once by the color of the apical abdoniinal segments and tlie 

forn1 of tlie superior appendages. 

f l e t e r a g ~ i o v ~  spec io s z~~n  S j bstedt. Oiie male, Pertl. 

As Dr. Sjostedt points out. aeqz~atorinle and a$zgz~stipe~z~ze 

are the closest relatives of this species. I n  additioii to the 

daslcer abdomen it seeiiis to differ from the others also in 

having a larger ventral tooth on the iiialc superior abdominal 

appendage. I t  is certainly diflerei~t in this latter character 

fro111 the species so dctei-niined and figured by Calvert, but it 

is not certain that Calvert's aequatoriale is that species, and 

sprciosunz may really be a synotiyili of aeqzlalo~iale. The de- 
scriptioil and tlie figui-c of tlle abdoininal pattern of speciosu~qz 

do ilot agree xvell. 

Iletcl-agrio~z ro71lalzi Sjostedt. One male, Amazonas, 

Manaos. 

Siwzz~latzlnz is very near, possibly tlie saiile as this species, 

but si~qzzllalz~~~z shows only the usual wideniiig of abdoiiiiiial 

segmeilts 9 atlcl 10 (tlic ullusual widcniiig may be at1 accident, 

duc to drying, in the type of ro71za1zi) and these segmciits are 

colored as described and are not eiitirely black above as de- 

scribed for rolica~zi which moi-c,over seems to be a mucli duller 

colored spccics tlian si11zzllatzl7qz. IIo\vever, Sjiistedt's descrip- 

tion is not detailed (tlie prothorax, brightly colored atid sliarp- 

ly 11attei-ncd in S ~ ~ I Z I ~ ~ C I ~ ~ L I I ~ ,  is entirely omitted) and positive 

deteriiliuation is impossible. 

On page 5 of Dl-. Sjostedt's paper, eleventh line fro111 

bottoiii, for A7ztmodalc~z read Post7zodalmz; on page 9, te~itli 

line froill the top insert Fdiigcl before Reicht, and, in tlie 

third line above tlie table of measurements, for Postcostnle~z 

read Post~zodalmz. 
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COHRGCTION: 111, Arcl~acogoi~iplius, a New Genus of Dragoil-flies 
(Odoliata). Occ. Papers Mus. of Zool., Univ. of Mich., No. 63. After 
lzamatus, fourth line, page I, insert the following sentence: a female 
of another closely related species belollgiiig to the same genus as 
lzamatus was briefly described but was not nainecl as the material was 
coilsidered inadequate. 



Urtiversity of Michigan 

PLATE I 

Wing photographs by C. H. Kennedy. 

Figure I, Hetcmgrio~z cryth~ogastru~tz,  male, Cristalina, Coloiilbia, 
February 14, 1917. 

Figure 2, Heteragrio~t albifro~zs, male, Reveiitazoil Valley below 
Juan Vinas, Costa Rica, June 28, 1909, P. P. Calvert. 

Figure 3, Heteragr io~~  ~iz i t ra tu~z ,  male, Cristalina, Colombia, Feb- 
ruary 19, 1917. 

Figure 4, Heteragrion ~~zitr.atunz, female, Cristalina, Colombia, Feb- 
ruary 14, 1917. 
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PLATE I1 

Wing photographs by C. H. Kennedy. 

Figure j, Hcteragrioiz alie;zunz, male, Puerto Barrios, Guatemala, 
June 23, 1909. 

Figure 6, Huteragrion peregriiluilz, male, Cristalina, Colonlbia, Feb- 
ruary 19, 1917. 

Figure 7, Heteragrioia peregriizum, female, Cristalina, Colonlbia, 
February 16, 1917. 

Figure 8, Heteragrion ictei-ica~~it, male, Wismar, British Guiana, 
January 31, 1912. 
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PLATE I11 

Wing photographs by C. H. Kennedy. 

Figure 9, IIetera,oriogt ~~zelanurum, male, Wismar, British- Guiana, 
January 30, 1912. 

Figure 10, 0.ryystignzn petiolatuwz, male, Igarapi, Assei, Para, Brazil, 
collection Cornell University. 

Figure 11, Oxystignza cyanofrotts, male, Tumatumari, British 
Guiana, February 5, 1912. 
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PLATE IV 

Diagranlinatic patterns of head coloration; figure 29 by Dr. Calvert. 

Figure 12, Heteragrion flavovittatuwz,, male, and figure 13, female, 
collection M. C. Z.; figure 14, Hetel-agrio~z ictevicum, type male, and 
figure 15, allotype female; figure 16, Heteragriolz melanuru~n,  type 
male; figure 17, Heteragrion triangul,are, male, figured by Calvert (4), 
and figure 18, female, both sexes, collectioil Carn. Mus.; figure 19, 
Heteragrio~t ochraceum, female, collection M .  C. Z.; figure 20, Heter- 
,izgi,ion besclzkii, male, collection M .  C. Z.; figure 21, Heteragriotz 
aurantiacum, male, figured by Calvert (4),  and figure 22, female, both 
sexes collection Carn. Mus.; figure 23, Heteragrion sp., female, labelled 
aura~zt iacu~n,  but not that species, collection M. C. Z., see footnote 6 ;  
figure 24, Heteragriolz consors, male, collection M .  C. Z.; figure 25, 
Oxystigma petiolatu~rc, male, Tumatumari, British Guiana, February g, 
1912, and figure 26, female, Wismar, British Guiana, January 31, 1912; 
figure 27, Oxystigma cyalzofrons, type male, and figure 28, allotype 
female ; figure 29, Heteragriolz angustipe~z~ze, male, figured b y  Calvert (4). 
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PLATE V 

Diagram~natic patterns of head coloration ; figures 34 and 41 by 
Dr. Calvert. 

Figure 30, Hetei,agrion crytlzrogastruiit, male, Cristalina, Colombia, 
February 18, 1917, and figure 31, female, Rio Sardanilla, Canal Zonc, 
December 5, 1916; figure 32, Heteragvion olbifrons, male, and figure 
33, female, both sexes Turrialba, Costa Rica, July 26, 1909, P. P. Cal- 
vert; figure 34, Heteragrioiz tricellularc, male, Sail Geronimo, Guate- 
mala, Champion, collectioil P. P. C., and figures 35 and 36, inale and 
female, respectively, collectioi~ U. S. Nat. Museum; figure 37, Hetcr- 
agriolz alieitz~nc, type male, figure 39, allotype female, and figure 38, 
male, Atoyac, Vera Cruz, April, H. H. Smith, collection U. S. Nat. 
Museum; figure 40, Heteragrioiz clzrysops, male, collection M .  C. 2.; 
figure 41, Heteragrion fiavidorsum, type male; figure 42, Hetef-agrion 
majzls, male, aild figure 43, female, both sexes, Cachi, Costa Rica, col- 
lection P. P. C.; figure 44, Heteragi-ion aequatoriale, male, and figure 
45, very teneral female, both studied by Calvert (4), and in the col- 
lection U. S. Nat. Museuin; figure 46, Heteragrion cale tzd t~l t~~n,  type 
male; figure 47, Heteragrion i~zca, type male. 
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PLATE VI 

Figures 48 to 53, inclusive, diagrammatic patterns of head colora- 
tion; figures 54 to Gz, inclusive, ventral view of genital valves and 
ovipositors. 

Figure 48, Heteragrioiz sii~fizdatum, type male, and figure 49, allo- 
type female, very teneral; figure 50, FIeteragrio~z mitratum, type male, 
and figure 51, allotype female; figure 52; I-leteragriojz peregri7zuilz, type 
male, and figure 53, allotype female. 

Figure 54, ventral view of genital valves and ovipositor of Heter- 
a g r i o ~ ~  ictericuin, female, Tamanoir, Mana River, French Guiana, 
June 17, Klages, collection Carn. Mus.; figure 55, same of Oxystigtna 
petiolatum, female, Wismar, British Guiana, January 31, 1912; figure 
56, same of Hete+agrioiz ~lcitratum, female, Cristalitla, Colombia, Feb- 
ruary 13, 1917; figure 57, ventral view of ovipositor of Helej-agrioiz 
alici t t~ii~,  allotype iemale ; figure 58, same of Heteragrion ery th~ogas-  
i r $ ~ n ~ ,  female, Cristalina, Colomb~a, February 15, 1917; figure 59, same 
of Hcteragriojz pe~egri~zuin,  female, Cristalina, Colombia, February 12, 

1917; figure 60, same of Oxystigma cyanofrotts, allotype female; figure 
61, same of Heteragrio~z albifrons, female, Turrialba, Costa Rica, July 
26, 1909, P. P. Calvert; figure 62, same of Heteragrion majus, female, 
Cachi, Costa Rica, collection P. P. C. 
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PLATE VII 

Figures 63 to 66, inclusive, head profiles; figures 67 to 73, itlclusive, 
fcmale genital valves in profile; figures 74 to 79, inclusive, male ab- 
dominal appendages. Figures 74 to 79, inclusive, drawn by C. 1-1. 
ICennedy. 

Figure 63, head profile of Hete9:agrioit ~rtitratz~nc, male; figure 64, 
samc of Heleragrioiz erythrogmti-zc.m malc; figure 65, same of Hefer -  
ngriol~ ictericztliz, male ; figure 66, sanle of Oxystigma petiolatz~nt, kale. 

Figure 67, profile of right genital valvc of Hetef-agrioit inajz~s, 
feruale, Cachi, Costa Rica, collectio~~ P. P. C.; figure 68, same of 
Hcterag~ion alie~aunz, allotype female; figure 6g, saine of Heteragrioit 
~iz,itratwm, female, Cristalina, Coloinbia, February 13, 1917; figure 70, 
same of Hetcragriota si~tzulatum, allotype female; figure 71, saine of 
Heterngrion erytlzf:ogastrunz, female, Rio Sardanilla, Canal Zone, De- 
ccillbcr 5, 1916; figure 72, saille of Heteragriofz albifiofzs, female, Tur- 
rialba, Costa Rica, July 26, 1909, P. P. Calvert; figure 73, same of 
1-letcrag~io1z pcregriizzhnz, Cristalina, Colombia, February 12, 1917. 

Figures 74 and 75, oblique dorsal and profile views respectively of 
rhc abdoilliilal appendages of Heteragrioft icteiicuilz, type male; figures 
76 and 77, same of Heteragrion melutzurz~m, type male; figures 78 and 
79, same of Hetci~agrioiz az~mntiacunz, State Sao Paulo, Brazil, collec- 
tion Cornell Utliversity. 









University of Michigan 

PLATE VIII 

Male abdoilliilal appendages; all figures drawn by C. H. Kennedy 
but figures go and 93. 

Figures 80 and 81, oblique dorsal and profile views respectively of 
the abdominal appendages of Heteragriolz consors, male, collection 
M. C. Z.; figures 82 and 83, same of Heteragrion beschkii, male, col- 
lection M. C. Z.; figures 84 and 85, same of Heteragriolz erythrogas- 
tri~llt, male, Alajuela, Costa Rica, 3100 feet, September 2, 1909, P. P. 
C ~ l v e r t  ; figures 86 and 87, same of Heteragrion albifro~zs, male, Peralta, 
Costa Rica, September g, 1909, P. P. Calvert; figures 88 and 89, same 
of Heterngrio~z alienulrt, type male; figure go, oblique dorsal view of 
the abdon~inal appendages of Heteragriolt chrysops, male, collection 
ill. C. Z.; figures 91 and 92, oblique dorsal and profile views respectively 
of the abdominal appendages of Heteragrio~z wzajzu, male, Cachi, Costa 
Rica, collectioi~ P. P. C.; figure 93, dorsal view of left superior ap- 
pendage of Heteragrion aequatoriale, male, collection U.  S. Nat. 
Museum, for comparison with Menger's drawing, figure 131. 
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PLATE IX 

Male abdomiilal appendages; all figures drawn by C. H. I<ennedy 
but figures 94, 95 and 96. 

Figure 94, oblique dorsal view of the abdominal appendages of 
Heteragrion calendulunz, type male; figure 95, same of Heteragrion 
mitratzcm, type male; figure 96, same of Heteragrion peregrinwm, type 
male; figures 97 and 98, oblique dorsal and profile views respectively 
of the abdomiilal appendages of Heteragrion simulatum, type male; 
figures 99 and 100, same of Oxystigma petiolatum, male, Tumatumari, 
British Guiana, February 9, 1912; figures IOI and 102, same of same 
species, Igarapi Assei, Para, Brazil, collection Cornell University; 
figures 103 and 104, saine of Oxystignza cyalzofro~ts, type male. 
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PLATE X 

Male abdotuiilal appendages; figures I o j  to 107, iilclusive, by Mrs. 
Calvert; figures 108 to 114, inclusive, by Dr. Calvert; figures 115 to 
118, inclusive, by I/Ions. Menger. 

Figure 105, oblique dorsal view of the abdominal appendages of 
Hcterizgriou nlieuulu, male, Calvcrt's figure 7 ,  platc 5, ( 3 )  ; figure 106, 
saille of H,ctcmgrioiz I I Z ~ ~ Z L S ,  male, Calvert's figure 6, plate 5, (3) ; 
figure 107, same of I i c t c rugr io~~  tricellulare, male, Calvert's figure 5, 
plate 5, (3)  ; figure 108, same of Iieteragriulz jIavido~-suwz, type male, 
Calverl's figurc 41, plate 111, (4) ; figure 109, same, and figure 110, 
profile of I i e l e rngr io~~  n~zgus t i~e~z ize ,  male, Calvert's figures 42 and 43, 
plate 111, (4) ; figure 111, same of Iletcrscgrio~z auralztiacunz, ~nale, Cal- 
vert's figure 40, plate 111, (4) ; figure 112, same of Heteg-agriogz triaic- 
gularc, male, Calvcrt's figure 39, plate 111, (4) ; figure 113, same of 
Heteragriol, aeqa~atorinle, male, Calvert's figure 37, plate 111, (4) ; 
figure 114, salue of ~ c t c r a g r i o l t  ilzc(n, typc male, Calvert's figure 38, 
plate 111, (4) ; figure 11s the same, and figure 116, profile view of ap- 
pendages of Oxystig~iza pctiolatunz, collectioi~ de Selys; figures 117 
and 118, the same of Hetcragriol~ icterops, collection d e  Selys. 









PLATE XI 

Male abdominal appendages, all drawn by Moils. Menger from 
specimens in de Selys' collection. 

Figures 119 and 120, dorsal and profile views respectively of the 
abdominal appendages of Heteragrion jlavovittatum, male, labelled the 
same as the lnale in the M. C. 2.; figures 121 and 122, the same of 
IIeteragrion aurantiacunz, male, labelled "Cl(Claussen) 3", "Ciwza- 
momeum?  Hag.", and "Auranthcum,  Bresil"; figures 123 and 124, the 
same of Heteragrion ciuna~nonzeum, male, labelled "Schn. Ch. (Schnei- 
der-Charpenticr) ", "Bahia", and "Heteragrion cinwamomeum Burm., 
Bresil"; figures 125 and 126, the same of Heteragrion erythrogastrum, 
male, labelled with species label and "Veragua"; figures 127 and 128, 
the same of Heteragriou clzrysops, male, labelled with species label and 
"P. Cabello"; figures 129 and 130, the same of Heteragrion nzajus, 
male, labelled with species label, "crocops", and "Chiriqui" ; figures 131 
and 132, the same of Heteragrion aequatori~le,  male, labelled with 
species label and "Ecuador." 
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PLATE XI1 

E-Iind lobes of the prothorax in dorsal view; figures 155 and 158 by 
Dr. Calvert. The curve, forming the anterior border of the hind lobe, 
varies according to the angle at which the lobe is viewed and has 110 

specific significance in the figures. 

Figure 133, I le tevag~-ion flavovittatuuz, female, coIIection M .  C. Z.; 
figures 134 and 135, Hetemg?*ion ictericz~~iz ,  type niale and allotype 
female, respectively; figure 136, Hcteragrion wzelanurunz, type male; 
figures 137 and 138, Hetevagrion triangulare, male and female, respec- 
tively, both in collection Carn. Mus.; figure 139, Hetcvngrion besclzkii, 
male, collection M .  C. 2. ;  figure 140, female labelled "aurantiacuin, voll 
I-Ieyer, B. Ayres", in collection M. C. Z., see footnote 6 ;  figures 141 
and 142, Hetevagrion aa~rcl~t t iacu~~c,  n~a lc  and female, respectively, both 
in collectioil Carn. Mus. ; figures I43 and 144, Heteragrion aurantiacuwz, 
nlalc and female, respectively, both Sapucay, Paraguay, in collectioi~ 
U. S. Nat. Museum; figure 145, Neterngl iolz  co~zsors,  male, collectio~~ 
M. C. Z.; figures 146 and 147, Hetcrngr-ion crytlzi-ogastru~rz, tnale and 
femalc, respectively, male, Cristalina, Colombia, February IS, 1917, and 
female, Rio Sat-danilla, C. Z., Ueccnlbcr 5, 1916; figures 148 and 149, 
Heteragrion a lb i f ro~ ls ,  male and female, respectively, both 'l'urrialba, 
Costa Rica, July 26, 1909, P. P. Calvert; figurcs 150 and 151, Heter -  
agrio~z triccllulorc, male and female, respectively, both collection U. S. 
Nat. Riluscum ; figures 152 and 153, I lc tcrngrion alienz~~rs, type male and 
allotype female, respectirely; figure 154, Hetcrag l io~r  clzrysops, inale, 
collectioil &I. C. 2 . ;  figure 155, Eletcragrion flavidorsz~iit,  type male; 
figures 156 and 157, Het~I'agI'iolL ~ n a j z ~ s ,  mate and female, respectively, 
Cachi, Costa Rica, collectioll P. P. C.; figure 158, I le tcvagrion angzls- 
tipeltice, male, figured by Calvert (4) ; figure 159, Heteragrioiz calen- 
d u l u f ~ r ,  type male; figure 160, Hctcragrion ncc1z~atorialc, male, figurcd 
I)y Calvert (4) ,  and figure 161, female, same species, both in collection 
U. S. Nat. Museum; figures 162 and 163, Hcterngl-io~c f ~ t i t r c l t t ~ ~ n ,  type 
male and allotype female, respectively; figures 164 and 165, Heteragrion 
siiiculatz~r~c, typc male and allotype femalc, respectively; figure 166, 
IIeto-trgviorc inca,  type ~i ia le ;  figures 167 ancl 168, IIcter-agrion pere- 
gl,inz~i~c, typc nlale and allotyl>e fcmale, respcctlvely ; figures 169 and 
170, Oxyst ignza pctiolntziin, male and female, respectively, male, Tuma- 
tumari, and female, Wismar, British Guiana; figures 171 and 172, 
Oxystigrrza cyanofro~ts ,  type lnale and allotype female, tespectively. 
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