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ADVERTISEMENT 

The publications of the RIuseum of Zoology, U~liversity of Michigan, 
consist of two series-the Occasional Papers aiid the Miscella~ieous Publl- 
cations. Both series were founded by Dr. Bryant \iVall<er, Jill-. Uradshaw 
H. Swales and Dr. W. W. Xewcomb. 

The Occasioiial Papers, publication of wliicl~ was beg111 in 1913, serve 
as a mediuni for the p~iblication of brief original papers 1)asecl principally 
upon the collections in tlie Museutn. The papers are issued separately to 
libraries and specialists, and, when a sufhcicnt number or 1 a es l:::ve Ibeen 
printed to make a volume, a title page, index, and table of contents are sup- 
plied to libraries and itidividuals on the mailing list for tlie entire series. 

The Miscella~ieous Publications include papers on field ailtl museum 
technique, n~onograpliic studies and other papers not within the scope of 
the Occasioilal Papers. The papers are publislictl ieparatel), antl, a5 ~t is 
not intended that they shall be grouped into volumes, each number has a 
title page and, when necessary, a table of contents. 

AI,TCXANI)I:R G. RU'I'IIVEN, 
Director of the Museum of Zoology, 

University of Michigan. 



N O T E S  O N  T H E  GENUS ERYTI-IEMIS 
W I T H  '4 DESCRIPTION O F  A N E W  SPECIES (ODONATA) 

, \ I his 11aper discusses in a general way the tlistrihution of the species of 
the ~ C I I L I S  and some possible factors involved, 1-ecording specimens taken it1 
the Canal Zone, Panama, Colombia, and Venezuela;' the genus is defined, 
following earlier authors; a key to the species, based on some characters 
heretofore used and on some new characters, and therefore supplemeiltary 
to keys by Calvert and Ris, is given; and a new species, the first to be 'rec- 
ognized as such in this genus for many years, is described. The paper deals 
only with imagos. 

A (>ENI:RAI, CONSIDERATION 01: l l ' ~ ~ ~ . :  r)rs~~~r~rnurrol\r or: THE 

S r ~ c r s s  or: ERYTIJEMIS 

A refereilce to the liter-atuse, summarized Ily liis ill Coll. Zool. de Selys, 
will reveal at  oncc the wide distribution of the species of this genus. For 
example, seven of the eight knowii 5pecies occur in the West Indies, yet none 
is peculiar there, and of the seven species, five have each a range at  least 
froin Mexico to Paraguay. These dragoi~flies have been generally successful 
in passing over or around whatever obstacles the varied topograpl~y of trop- 
ical America coultl offer to their dispersal. 

Dragonflies as larvae and adults are active and more or less i~ldependent 
of any one particular source of food. The larvae are aquatic and are hence 
de~~endent  on some water supply. The adults are on the wing when they 
seize their food, and hence call sustain themselves only under certain weather 
conditions which are equally iniportant for mating and ovipositing. I n  con- 
formity with the colnplexities of multifornl bodies of water untler diverse 
climatic conditions, we iiild equally complex acljustlnents of dragoilflies to 
meet varying conditions. Regions with pronounced seasons, involving 
changes it1 pi-ecipitation or temperature 01- I~oth, and dry or frigid regioils, 
have relatively fewer species of clragonflies than tropical regions with a inore 
uniform climate and an abundant water supply t l~rougl~out the year. 111 
eastern Nortll America the broad belt of dragoilfly fauna bounded oil the 
south by the i~orthei-nmost extension of such genel-a as Dytl~en~is,  Orthemis, 
Brachymesia, and Neoneura, for example, and on the north by Cordulia, 
Agrion, and the bulk of Sornatocl~lora and Reshna, for example, is probably 
confilled to its area and protectetl from encroachinents from the south and 
north largely by the temperatuse factor in the climate. 

Directly associated with the adjustments of dragonflies to seasonal changes 
is their dependence on the orderly sequence of these seasons. Hence, in ally 

1 Sce first paragraph, illisc. Pz~bl., Mzu.  of Zoo logy ,  U l l i ~ e r s i t ~  of Micltigafz, No. 9. 



region of marked seasoiial cllangcs there are i~lore or less frequent changes 
in tlie dl-agonfly fautla of various lialjitats clue to unusual or ahnornial sea- 
sons. I t  is olj\rious that the l~remature drying up of a 1101id might result in 
the tleatli of the larvae of several species. An  unusually high water stage 
o f  a river 111igllt submerge all t l ~ e  1-estiiig places for elllerging larvae a t  the 
time ~ v l ~ e n  they are due to emerge, or  might coat larvae with a deposit of 
stifi clay, resultiilg ill tlie wl~olesale destl-uction of many species. Late frosts 
in early sunlmer or  a premature freeze in the fall nliglit cause tlie death of 
iniagoes and thus at least ten~porarily eliminate certain species fro111 certain 
hal~itats. Unusual seasons may also operate to the advantage of certain 
cxtralimital species. For  example, an early aiitl colitiil~iously warill spring 
may ~~er i i i i t  the extension ilortliward of a southel-n species, and it is probably 
this factor, associated possibly also wit11 favorable air curre~its, that some- 
tinles carries the soutliei-11 Pantala Izy~~zc~zacn as far north as  Ontario. 

I n  the low-lying Alllericaii tropics temperature ceases to be all important 
factor in itself in determining dragoilfly clistribution. Drought talies its place. 
Drought illalies itself felt even in the well-watered and forested equatorial 
Ijclt, tliougli, clue to permanent rivers and lakes, its effect is not u~liversal 
over a region as low tenil~ei-ature is. I t  is obvious, with low temperature 
absent as a liiuiti~lg factor it1 the seasonal distribution of dragonflies, a t  least 
as imagoes, t l ~ a t  illore iluinerous adjustn~eilts in other factors are possible in 
the life histories 01 these insects. For  esample, in the north the rigors of 
winter can be bridged by a dragonfly only in the egg or larval stage, but in 
tlie tropics i t  is not iinpossil~le that the period of drouglit might be passed as  
an egg, a larva, or ail imago. 'l'he existeiicc ill the tropics of both temporary 
and permanent I~odies o i  water have resulted in many diverse adjustn~eilts 
in the life l~istories of tlragonflics, ljoth as larvae and imagoes, to these periods 
of  drought. F o r  esaml~le,  w;lrnith and aljl~ntlant food obviously might permit 
the shortct~ii~g of larval life, while other factors nsiglit periiiit the indefinite 
extensioii of iivagiilal lire. When, as is usually the case, temporary and 
permallelit bodies of water occur in close l)rosimity in a region, the result 
is a rich and varied dragonfly fauna. 

I t  is illtcrcstiilg to ilote that in the tl-opics many of the 111ost successful 
and specialized dragoilflies are tliose which de11enc1 on, or  are able to endure, 
a teilll~orary water supply (wet weather ponds or streanls) for their larval 
life, and that ill tlie north our highly specialized species are 1101id and lalie 
(not stream) dwellers. 

Il'oo little is known of the detailed life histoi-ies of neotropical dragon- 
flies to allow us to cite particular examples o i  the various adjustments indi- 
cated as possible in the preceding pal-agraphs. l\his is true of the species of 
Erythensis, and yet eiiougli is known to permit of a few positive stateimeilts 
and sollie warranted conclusions. The  lax-vae of the species of Erythen~is, 
so f a r  as  linown, are pontl 01- lake dwellers, always so, possil)ly, in the case 
of some species, and frequently or usually in the case of all. The  adults 
have a long seasolla1 range, occurring on the wing apparently t l~rougl~out  the 
year, and are apparently as numerous, if not more numerous, during the dry 
season. Since the larvae of some, if not all, may live in temporary as  well 



as permanent ponds, and since during the dry season the imagoes are nunler- 
ous, it is very probable that the larval life is brief, and it is not improbable 
that the dry season is bridged by imagoes rather than by drought resistant 
eggs or larvae. W e  know that old and worn females, which might well have 
lived throughout the dry period, are still able to oviposit; and we know that 
wl~en dry depressions become pools wit11 the coming of the rainy season ovi- 
positing individuals of species of several genera, including Erythemis, imme- 
diately put in an appearance. 

I t  is not improbable that species of dragonflies whose larval life is spent 
in temporary pools and whose imaginal life is continued during the dry sea- 
son are less but ld to the vicinity of the location of these pools than are spe- 
cies whose larval life is spent in permanent bodies of water and which would 
therefore develop a stronger fixed habitat tendency through nun~berless gen- 
erations of larvae and adults attached to a particular habitat. A longer larval 
life might also strengthen this tendency. I t  may be safely concluded that 
dragonflies emerging from temporary pools after a short larval life and with 
a long imaginal life, under favorable conditions for extended flight (the dry 
season in the tropics) before them, will be wide wanderers, and, other con- 
ditions permitting, species of wide distribution. 

So far as species of Grythemis are concerned, temperature is not a limit- 
ing factor over the large area included in troplical America. Swamps, ponds, 
pools, and lakes of varied characters, permanent and temporary, are abun- 
dant and widely scattered over this region, forming, with the exception of 
the southwest coast of South America, a practically continuous habitat. Spe- 
cies of Erythemis as imagoes are active and conspicuous, apparently living 
happy, care-free lives so far as predaceous enemies are concerned. They 
are voracious feeders on a varied diet of other insects, including species 
which are not dependent on bodies of water during their own lives, such as 
Lepidoptera. Hence, they can find a living anywhere and are not held to the 
immediate vicinity of their birthplace, as are many species whose imaginal 
foocl collsists largely, if not entirely, of aquatic insects, and whose adaptability 
to a varied diet nlay be limited. Because of their larval life in both tempo- 
rary and permanent pools, individuals are numerous as compared with other 
sirnliar species whose larval life is coilfilled to permanent pools, and, at the 
time of ovipositing, when active competition takes place, the males of one 
species protecting their own females against attacks and at the same time 
hustling away from the water the fe111ales of other species, Erythemis, because 
of its numbers and activity, is at no disadvantage. 'I'he eggs of Erythernis 
are dashed in the water and oviposition is as safe against parasitism of the 
eggs as it is in the other large number of species of similar habit. There is 
no reason to think the larvae of Erythemis are exposed to any particular 
danger. Their use of temporary pools would relieve them of competitiotl 
or attack of many forms of aquatic life, while their successful use of p e r m -  
nent pools indicates they can meet the conditions there. 

From the above considerations, we call understand the wide distribution 
of species of Erythemis which have been able to cross the great river valleys 
of South America, which valleys, marking frequently the broad areas which 



separated earlier distinct continental land masses, have proved efficient bar- 
riers for many species. Tliese valleys may he mechanical barr~ers or they 
tnay merely mark scparate reglolls in each of wliich, through long adjustment, 
contlitions have resulted which prevent the occupation of one region by many 
species from another region. Iiarriers, in any case, exist only in connection 
with sl)ecializecl habits of dragonflies. For a high stream species a long 
mountain range might offer a conti~luous highway, which would be an  insur- 
mountable barrier for a low pond species. A long, broad valley, forming a 
great stretch of suitable habitat for the pond species, might prove an impas- 
sable barrier for the high stream species. I n  either case, if the river valleys 
are barriers, Erythemis has occupied and passed them, and if the higher 
regions themselves are exclusive to species from other regions, Erythemis, 
because of certain characteristics discussed and doubtless others, has success- 
fully forced its way, at  least to sollie extent, into the new environment. As 
a result, the present distribution of species offers, I believe, an unsolvable 
problem for tlie student who would determine the place of origin and trace 
the routes of distribution of the species of this genus. For example, Funda- 
ci611, Colombia, lies in tlie relatively isolated Santa Marta region, and a t  this 
one station five species of Erythemis occur, and these five occur in Central 
America, the West Indies, and to the south to Paraguay. At Tucacas, Vene- 
zuela, four species have been recorded, and I have no doubt more careful col- 
lecting there would add a t  least two species. At El Banco, in the lower 
Magdalena, six species have been taken. 

When we speak of the distribution of dragonflies or anything else, we 
imply, of course, the known distribution. 7'he relation of the known distri- 
bution to the real distribution depends on the thoroughness with which col- 
lections are made. And this thoroughness depends on the number and distri- 
bution of collectors and the degree of success of each collector in obtaining 
everything in his specialty in each locality he works. And the collector's 
degree of success, other things being equal, depends on the relative conspicu- 
ousness of the things he collects. The imagoes of species of Erythemis are 
conspicuous insects, and the records of their capture are correspondingly 
numerous. Though collectors and localities visited in the past have been 
few in numbers with what we may expect in the future, probably our 
knowledge of the distribution of species of Erythemis correspands a t  least 
in a broad way with the real distribution of these insects. Compare the status 
of our knowldge in this genus with that of some of the gomphines, for 
example. '1'0 cite one case, we know that the genus Erpetogomplius occurs 
in South, America because of the capture, which might be described as acci- 
dental, of two specimens in Colombia and three in Venezuela-a total of five 
specimens for the continent. 

DEFINITION 01: T H E  (;ENUS 

The following definition of Erythemis is compiled alriiost entirely from 
other authors. Hetrd moderate or small; eyes joined for only a short dis- 
tance; frons moderately promi~ie~lt ,  rounded, without anterior ridge; vertex 
moderately high, apex slightly emarginate. Hind lobe of prothoru erect, 



as wide or wider than the other lobes, slightly or scarcely indentate in the 
middle posteriorly, the posterior and lateral margins with long hairs. Thorax  
moderately robust. ADdo~gzen variable, stout to slender, inflated or not at the 
base, never distinctly dilated apically, segments 2 and 3, but not 4, each with 
a distinct median transverse carina. Legs stout, third femur of the male 
with an antero-ventral row of 15-30 small, regular teeth, and a postero-ven- 
tral row of similar but less numerous teeth, which rows reach from the base 
to about two-thirds the length of the femur, the apical third with three 
stout equal spines in the antero-ventral row and two of the same size in 
the postero-ventral row; second femur similarly formed with the basal 
rows of teeth shorter, reaching only about half the length of the femur, 
the number of teeth reduced and the apical spines variable in number, three 
or four in each row; third femur of female similar to second femur of 
male ten or fewer teeth in the basal rows which reach from (the base 
to, or not as  far as, the middle of the femur, each row followed by 3 or 4 
spines of unequal size; second femur of female similar to the third, but the 
apical spines reduced in number; spines on third tibia in both sexes stout, 
about 8 in each row, slightly weaker and less numerous on the other tibiae; 
claws of tarsi tootliecl before the tip. Accessory gefzitalia of male small, 
hamule two-branched. Abdominal appek~dages of male simple, superiors 
slightly constricted postbasally, then enlarging to beyond mid-length and then 
more rapidly reduced to a superior acute apex, a ventral row of small black 
teeth; inferior appendage triangular, shorter than the superiors, apex blunt 
or truncate, not deeply etnarginate. Lateral slzargzlls of seyl+ze~zts 8 of female 
not expanded. Vulvnr  lawzi51u a more or less erect plate or trough. W i n g s  
long, nloderately broad, the triangles at about the same level in front and 
hind wings, triangle of front wing narrow, the anterior side much shorter 
than the proximal, once crossed, triangle of hind wing and supertriangle of 
both wings free, suhtriarlgle of front wing three-celled, sectors of arculus 
joined in a long stalk, arculus between first and second antenodal, base of 
triangle of hind wing at the arculus, 11-15 antenodals in the front wing, the 
last not continuous, one bridge cross-vein, one cubito-anal cross-vein in each 
wing, normally two cross-veins under the stigma, space between the last post- 
nodal and stigma nonnal, not distinctly longer than adjacent spaces between 
~~o~t,nodals,  basal and apical parts of stigma about the same color, not dis- 
ti~lctly bicolored, Cu, and Cu, in hind wing separate at origin, Rs and Rspl 
separated by one row of cells, M, with a single slight curve, not distinctly 
waved, Cu, in front wiug strongly curved, the area between it and M, near 
their termillations in the wing margin wide, in front wing two (rarely three 
for one length) rows of cells between A and the hind margin of wing 
at level of arculus, anal field of hind wing broad, usually three (sometimes 
four and always two in creduln) rows of cells between A, (A, of Laidlaw) 
and hind margill at level of base of triangle, two postanal cells in front wing, 
A, (Cusp1 of Laidlaw) in hind wing slightly angled, the angle at about the 
level of distal angle of triangle, less rather than more distal, in hind wing 
three to five cells between Cu, and Cu, from triailgle to distal angle of anal 
lool~, one cell only between posterior angle of triangle and A, (Cusp1 of 



Laidlaw) in hind wing, triangle of front wing followed by three cells (rarely 
two in credula) followed by three rows (usually but not always by two rows 
in part of the field in credula), increasing to more at or distal to the level of 
the distal cell between M, and Mspl, hind wing with two postriangular rows 
of cells increasing to three at or  distal to the level of forking of MI_, and M,. 

The striking difference in the form of the abdomen of lme~~mtognstra or  
plcbeja, for example, on one hand and rczithroides or peruviana on the other, 
more than any other one character, led authors, prior to Calvert in 1906, to 
distribute the species of Erythemis in three genera. But between the extremes 
named above the remaining five species lnay be arranged fro111 ]nore slender to 
less slender in approximately the following order: cnrmelba, credula, sins- 
plicicollis, attala, and collocatn. 

Another striking difference within the genus is the color of adults, espe- 
cially of males, some having more or less of the body, hut especially the abdo- 
men, brilliant red, while in others no red or reddish appears in the colora- 
tion. This latter group inclutles some which are largely greenish or yel- 
lowish as tenerals and becollie dark bluish pruinose with age, while other 
darker species become deep black with age. l'his not-red group includes 
both slender and stout species, and also among the retls we have the extreme 
forms of alxlomen. In the same way, among tenerals there are species with 
a. distinctly patterned thorax and species which lack a definite pattern, the 
thorax being practically concolorous. And in each group are slender and 
stout species, and red and not-red species. 

Thus, the species within the genus are well marked and easily recognized, 
but efforts to define more than one generic group seem futile. 

I n  additio~i to the characters mentioned above, the accessory genitalia of 
the male and the vulvar lamina of the female are specifically distinct. I n  the 
case of the males, however, those individuals in which the penis is extruded 
usually, but not invariably, have the internal branch of the hamule bent out- 
ward and backward, so that the normal relation between the internal and 
external branches is lost. 

I .  1,ateral and ventral carinas on abdominal segment 3 at the apex, tneasured 
along the apical carina, separated by .8 mm. or less; the distance between the 
same carillas, opposite the meeting point of the lateral and tnediatl transverse 
carinas, equal t o  more than one and one-half times the distance between thcm 
a t  apex; latcral and ventral carinas on scgrnent 4 separated by a distance less 
than one-sixth the length of the lateral carina of segment 4 (possibly not 
always true of c s e d f ~ l a ) .  '\'entral teeth on the superior appendages of the 
male extending posteriorly beyond the level of the apex of the inferior appen- 
dage . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  2. 

1'. Lateral and ventral c a ~ i n a s  on abdo~ninal segment 3 at the ~tpex,  measured 
along the apical carma, separated by I mm. or  more; the distance between the 
same carlnas, opposlte the tneet~ng p o ~ n t  of the lateral and r n c d ~ a ~ l  tra~lsverse 
carmas, equal to one and one-half t m e s  or less the d~stance between them a t  
apex;  lateral and ventral carmas on scgnletlt 4 separated by a d~stance  g r a t e r  
than one-s~xth the length of the lateral carina of segment 4 ( p o s s ~ b l ~  riot always 
t rue  of s ~ n ~ p l z c ~ c o l l i s ) .  Legs of adults largely black or  dark brown..  . . . . . . . 5. 



N o r s  ON TIIE GENUS ERY'I'HEMIS 9 

( I ) .  Abdornen less than 30 mm. long, shorter than the hind wings. Dorsum of 
thorax distinctly patterned, paler above, bordered on either side with ante- 
humeral black or  the thorax black. Yellowish or greenish to black insects. 
Male with the external branch of the hamule triangular in shape, the postero- 
ventral edge longer than the distance between the apex of the internal branch 
and the antero-ventral angle of the external branch. Fetnale lamina short (not 
seen by me) .  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  .credula. 

2'. Abdomen 30 mtn. long or longer. i\llale with the external branch of the hamule 
rounded, the postero-ventral edge equal to or shorter than the distance between 
the apex of the internal branch and the antero-ventral angle of the external 
branch . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  3. 

3 (2'). Tibiae, and to a lesser extent the femora, largely dark brown or  black. Abdo- 
men and hind wiilgs about equal in length. Male with the external branch of 
the hamule rounded, the postero-ventral edge equal t o  or sl~ghtly shorter than 
the distailcc between the apex of the internal branch and the antero-vetltral 
angle of the external branch. Female lamina trough-shaped, projecting veil- 

................. trad, the allex not distinctly bent and not directed caudad..  4. 

Legs largely pale. Hind wiugs longer than the abdomen. Thorax not dis- 
tinctly patterned paler and darker. Yellowish or  greenish to red insects. Male 
with the external branch of the hamule rounded, the postero-ventral edge about 
equal to, or  slightly more than, half the distance between the apex of the 
iuternal branch and the antero-ventral angle of the external branch. Female 
latnina diht~nctly bent so the ap~cal  lobe is directed caudad, and, in lateral view, 
there is a deep posterior e~nargination between the basal lobes and the apex; 
from apex to base of baszl lobe of lamina about .g mm.; apex of sternum of 
segmetlt g with a patch of sparse bristles.. .................... .carmelita 11. sp. 

(3 ) .  Dorsurn of abdotninal segtnents 5-10 p redo~n inan t l~  dark or black; do r su~n  of 
thorax distinctly patterned, paler al~ove, bordered on either side with a black 
antehurneral band, or the thorax black. Yellowish or  greenish to black in~ects.  
Male with external branch of the hamule directed vcntrad, in posterior view 
erect. Female lamina froin base of basal lobe to apex 1.5 tnm.; apex of 
s t e r ~ l u ~ u  of seg~neut 9 with a patch of sparse bristles (80%) or with a single 

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  transverse row (20%).. .plebeja. 

4'. D o r s ~ r n  of ahdomii~al segments 5-10 predominanlly pale; dorsutn of thorax not 
distinctly patterned paler and darker. Green or  yellowish-green to red insects. 
Male with the external branch of the hamule directed Inore caudad than veil- 
trad, not erect ill posterior view. Female lamina froin base of basal lobe to 
apex -75 tnm.; apex of sternum of segment 9 wit11 a single row of bristles 
(80%) or  with a patch of sparse bristles (20%). .............. .lza'enzczlogast~a. 

5 (1'). Labrum, face and irons pale colorcd, green an$ yellow. Wing bascs unmarked 
or, a t  the most, hind wings basally tinged with yellow. Thorax not definitely 
patterned; green or yellowish green to  dark pruinose. Male with ventral teeth 
on the superior appendages extellding posteriorly beyond the level of thc apex 
of the inferior appetldages; external branch of the han~ules dircctcd inore 
caudad than ventrad, genital lobes reaching ventrad far  beyond the level of 
the harnules. Fernale lamina f r o ~ n  base to apex about 1.25 mm., in antero- 
ventral view rounded triangular in shape, in lateral view the posterior basal 
lobe scarcely evident; apex of sternum 0-f segme~lt 9 with a single, or a t  lnost 

. . . . . . . . . . . . . . . . . . . . . . . . .  a double row, of bristles (true also of pcr~~via tca) .  6. 

5'. Labrum, face ant1 irons not as above. Base of hind wings distinctly dark o r  
a t  least (some females) tinged with yellow. Thorax yellowish or greenish 
yellow t o  red or  black. Male with ventral teeth on the superior appendages 
extending posteriorly to about the same level as the apex of the inferior appen- 



dage or not that f a r ;  external branch of the hamules directed ventro-caudad, 
extending ventrad about as far  as or farther than the genital lobes. Female 
lamina in antero-ventral view, if triangular, swollen a t  base on either side, in 
lateral view the posterior basal lobe distinct; apex of sternum of segment g 
with a patch of bristles (except perzuuia~zn). . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  7 .  

6 ( 5 ) .  Lateral and ventral carinas on segment 4 separated by a distance about one- 
fifth the length of the lateral carina. . . . . . . . . . . . . . . . . . . . . . . . . . . . .  simplicicollis. 

6'. Lateral and ventral carinas on segment 4 separated by a distance about one- 
third the length of the lateral carina. .  . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  .collocata. 

7 ( 5 ' ) .  Dark basal area on hind wings reduced, not reaching the cubito-anal crossvein. 
Thorax distinctly patterned with a median rectangular pale area above, bor- 
dered on either side with black, to entirely black in old males which have 
abdominal segments 4-10 bright red. Lateral and ventral carinas on segment 
4 separated by a distance about equal to one-third the length of the lateral 
carina. Male with the external branch of the hamules and the genital lobes 
~ e a c h i n g  ventrad to about the same level, or the genital lobes very slightly 
longer; apical ventral teeth on the superior appendages about the level of the 
distal end of  the inferior appendage. Female lamina in antero-ventral view 
semicircular, length from base of basal lobe t o  apex about .65 mm.; apex of 
sternum of segment g with a single row of bristles.. . . . . . . . . . . . . . . .  .pe~z~zniana. 

7'. Dark basal area on hind wings reaching beyond the cubito-anal crossvein. 
Thorax not patterned with a median rectangular pale area bordered on either 
side with black. Lateral and ventral carinas on segment 4 separated by a dls- 
tance less than one-third the length of the lateral carina. Male with the exter- 
nal branch of the hamules reaching ventrad distinctly beyond the level of the 
genital lobes. Female lamina in antero-ventral view not semicircular, length 
from base of basal lobe to apex about 1.2 mm.; apex of sternum of g with a 
patch of bristles . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  8. 

S(7'). Thorax largely dark or b'lack, intricately patterned with paler, to completely 
black in old males. Abdomen black in old males, in others largely dark with 
conspicuous large basal or subbasal pale (yellow) areas, only narrowly sepa- 
rated by black in the median line, on segments 4 and 7. Dark colored to  black 
insects. Lateral and ventral carinas on segment 4 separated by a distance equal to 
or less than one-fourth the length of the lateral carina. Male with the  apex 
of the inferior appendage reaching beyond the level of the ventral teeth on the 
superior appendage. Fenlale lamina in antero-ventral view nearly as long as 
wide, rounded triangular, slightly swollen at base on either side. .  . . . . .  .attala. 

8'. Thorax pale yellowish or greenish to dark red, without dark markings. Abdo- 
men largely pale, yellowish to bright red. Pale colored to  red insects. Lateral 
and ventral carinas on segment 4 separated by a distance equal to between 
one-third and one-fourth the length of the lateral carina. Male with the ven- 
tral teeth on the superior appendages extending posteriorly to about the same 
level as the apex of  the inferior appendage. Female lamina in antero-ventral 

. .  view trilobed, the width about one-half greater than the length. .  .~rtithroides. 

Erythemis carmelita, new species 
Plate I, figs. 1-6 

Abdomen, male 31-31.5, female 32-33; hind wing, male 34.5-3 j, female 
35 ; stigma, male 3-3.2, female 3.4-3.6. 

Male.-Rear of head bro~vnish red or yellow, labiunl yell on^, darkening 
to red anteriorly and' mesially, labrum orange, clypeus, irons, vesicle and 
occiput red, the last and the anteclypeus duller. 



Prothorax and thorax yellowish or greenish red, possibly bright red in 
life in old lnales, unmarked. Legs yellowish (ochraceous-tawny of Ridg- 
way), the antero-dorsal surface of the first femur and tibia black; second 
femur with the same surface largely black, and a narrow line of blaclc on 
the same surface of the second tibia; third femur with the same surface 
with an ill-defined, restricted, subapical black area equal in length to about 
one-fourth the length of the femur; a narrow interrupted line on the same 
face of the third tibia; all tarsi darker, obscure to black; all spines and teeth 
on the legs, Mack, of usual form. Froi~t  wings at base wit11 a trace of yel- 
lowish recl. Hiiid wings with a yellowish recl basal spot which anteriorly 
reaches the first antenodal and posteriorly is slightly more extensive, a few 
of the included cells sometimes with a dark reddish brown spot at the center. 
Stigma brown, ilarrowly sliaded darker along the anterior edge. 

Abdomen, including accessory genitalia and apical appendages red, the 
genitalia and appendages paler, yellowish; all unmarked, except for restricted 
black edgings on some carinas, especially on the apical cariila; segments 4-9 
in dorsal view shading apically illto darker red. Abdomen inflated a t  base, 
3 at base 5 high, 4, 1.6 high; 4-6 in dorsal view measure about as follows: 
4, 1.6 wide at mid-length, and 4.8 long; 5, 1.9 wide and 4.6 long; 6, 2.1 wide 
and 4.4 long ; 7-9 are about as wide as 6, 9 slightly narrower, and 10 is about 
1.8 wide; in length, 7-10 are, respectively, 3.6, 2.4, 2, and I. In profile at 
mid-length, 4 is about 1.1 high ; from this point the abdomen gradually 
thickens posteriorly to the apex of 8, which is about 1.8 high. Lateral and 
ventral carinas on segment 3 separated at the apex by about .8, at the level 
of the point where the lateral meets the median transverse by about 1.6; on 
4 the lateral carina is about 4.7 long and the lateral and ventral carinas are 
separated by a distance of .5 to .7. 

Female.-Rear of head pale dull yellowish, a reddish brown spot on 
either side above and below against the eye, head pale as iii the male but dull 
pale greenish brown without trace of red, the labium and anteclypeus 
yellowish. 

Thorax dull green (about Saccardo's olive of Ridgway in dried speci- 
mens), unmarked. Legs slightly duller than in the male, similarly marked. 
Wings hyalitle without basal marltings or with yellowish red at the base to 
a varying extent, from a mere trace to, at the other extreme. in the front 
wings about one-third the distance to the first antenodal aiid in the hind 
wings slightly beyond the first antenodal, Stigma brown, iiarrowly shaded 
darker along the anterior edge. 

Abdolnen dull green, about the same color as the thorax, with 4-10 apic- 
d ly  dark; 1-3 wit11 the carinas slightly darker or more yellowish t11ai1 the 
body of the segments; 4-7 shading to black apically, the apical third to half 
of each segment dark; 8-10 largely or entirely dark to blacli; the appendages 
and the lamina supra-analis lying between them yellowish to black, tlie latter 
:,bout .67 long and I wide at base, triangular, the apex truncated, about .3 
wide, and each posterior angle a rounded knob or tubercle so the apex is 
broadly emarginate or divided. Abdomen inflated at base, 3 at base about 
4.5 high, 4 about 2.1 high; 4-6 in dorsal view measure ahout as follows: 4, 



1.7 wide at  mid-length and 5.6 long; 5, 1.9-2 wide and 5-5.2 long; 6, 2.1-2.4 
wide and 4.8-5 long; 7-9 are about as wide as 0, g slightly narrower, and 10 

is about 1.6 wide; in length, 7-10 are, respectively, 3.8-4, 2 - 2 4  1.6-1.9, and 
.8-.9. I n  profile, at  mid-length 4 is about 1.8 high; from this point poste- 
riorly the abdomen is about the saiue height to near the apex of 8, the apex 
of which segment is 2.6-2.8 high. 1,ateral and ventral carinas on segment 3 
separated a t  the apex by about .8, a t  the level of the point where the lateral 
meets the median transverse by about 1 2 - 1 4 ;  on 4 the lateral carina is about 
5.2 long and the lateral and ventral carinas are separated by a distance of 6 . 7 .  

Venation, male and fe11~1e.-Atltenotlals, front wing 13-15 (15 in 14%, 
I3  in 2170, I4 in 64%) ,  hiild wing 9-11 (11 it1 147%) 9 in 280/o, 10 in 57%) ; 
postnodals, front wing 9-10 (10 in 3570, 9 in 64%),  hind wing 10-11 ( I  I 
in 14%, 10 in 85%).  I n  front wing usually two rows of cells between A 
and t l ~ e  hind margin at  level of arculus, hut in four illale wings the distal 
row of cells (the row against the su1)triangle and the postanal cells) consists 
of three. I n  the hind wing three or four rows of cells betweell .\, (A, of 
Laidlaw) and the hind margin. 111 hind wing 4+ cells between Cu, and Cu, 
from triangle to distal angle of anal loop, except in one female wing, where 
there are 5 cells. In anal loop 9-1 I cells between A, and A ,  (Cusp1 and A, 
of Laicllaw) (11 in one female wing, 9 in three male wings, 10 in all others). 

Described from four males and one female, El  Uanco, Colombia, January 
23-25, 1917; one male, Rio Neuvo, between MaganguC and E l  Uanco, Colom- 
bia, January 22, 1917 (both localities in the lower Magdalena River Valley) ; 
one female, Tucacas, Venezuela, March 23, 1920 (all above material in coll. 
E. 13. W.) ; and one female, Uoa Vista do Jaquiri, near the mouth of the 
Rio Teff6, Brazil, September 5, 1920, W. T. M. Forbes, coll. Cornell Uni- 
versity. Type, the inale from Rio Neuvo, allotype female, El  Uanco, January 
25, 1917. Named in honor of Mrs. @I. A. Carriker, Jr. (nCe Carmelita 
Flye), whose courage and ii~clusti-y as a member of Mr. Carriker's expedi- 
tions it1 the Anlericail tropics merit recognition. 

Specimens of this species have been sent to Urs. Calvert and Ris, and 
both pronounce i t  new. Unfortu~lately, our notes give no particular data as 
to habits of the species. The male a t  liio Neuvo was talten in a bit of dry 
(at  that season) pastured woods. A t  El Banco we collected a variety of 
habitats, but ilzost of our nlatcrial was talien in dry (a t  thab season) woods 
and brush adjoining the river, and nearly (11-ied up adjacent pools. A t  
Tucacas on March 23 we collected at  a large lagoon, possibly an old river 
bed, lying on the north side of the railroad and between four and five kilo- 
meters out of town. l l i i s  lagoon has large ai-eas of deep open water bor- 
dered a t  places by more extensive low areas filled with rosette-leaved plants, 
sedges, grasses, and several species of bushes. A t  places large areas of this 
sedgy, brusl~y mars11 were floating on the deeper waters of the lagoon, and 
about such places, crocodiles were very numerous. The more solid ground 
about the lagooil is covered with pastured grass, dense thickets of small spiny 
trees or shrubs, and forests. Strong flying libellulines are ilunlerous about 
the margins of the deeper water it1 the lagoon. 



Carn~elita is separated from all other species by its paler legs. I t  is sep- 
ara'ted from the less densely veined, very distinct and smaller credula by 
venational characters indicated in the definition of the genus. With the 
exception of simplicicollis and collocata, the species of Erythemis are very 
tlistinct and it is difficult to distinguish relationships within ,the genus. How- 
ever, car~qzelita is probably more closely related to lwevvlatogastra than to any 
other species. Characters given in the ltey readily separate them. 

LIST Ol? '1'I-IE SPECIES RECORDED I N  TI-11s PAPER, WITH PIACES AND 

Dlzl'~s 01:  CAPTURE^ 

The species are ari-ailged alphabetically and numbered consecutively. 
Following each locality under each species are numbers in parentheses indi- 
cating the other species taken at the same place. For example, E. plebeja 
Burmeistei-. Venezuela: Encontrados, ( I ,  5, 6 ) ,  indicates that nttala, h t h -  
~,oidrs, and pcrz~vjar~a, in addition to plebeja, were talten at Encontrados. 

I. Eryt!emis attala Selys 5. Erythe+nis $~aithroidcs Brauer 
2. carnzelita Williamson 6. " peruviat~a Rambur 
3. " credula Hagen 7. " plebeja Burmeistcr 
4. " kaei~zatogaslra Burmcister 

I .  Er?ltlzewzis attala Selys. Colombia: Fundaci611, (4 ,  5, 6, 7) ,  Jailuary 
13, 1917 ; El Banco, (2, 4, j, 6, 7), January 23 and 25, 1917. Venezuela: 
Palma Sola, (5, 6, 7) ,  March 8, 1920; Encontrados, (5, 6, 7) ,  April 25, 1920. 

Atfn ln  is a widely distributed and therefore apparently a common species, 
but I have never found it in great numbers at any particular habitat. I n  
fact, the total Colombia-Venezuela catch numbers only four males and three 
females. I-Iowever, Bates, as recorded by Ris, notes: "Dry woods at Sail- 
tarem, very common, much more abundant than plebeja." As opposed to 
my general statement that tropical species of the genus ai-e probably on the 
wing tl~roughout the yeap is tlie fact that Hine and I failed to get nttala at 
Amatillan, Gualan, and Los Amates, in Guateinala, in January, 1905, while 
I took it at the three localities in June, 1909. But available records show 
nttaln oil the wing some-cvhere every month in the year, except September, 
November, and December, and there is no doubt it flies these months, too ; 
and our failure to find it in January in Guatemala was probably due to its 
relative scarcity and to its having dcscrted the permanent bodies of water 
(where we clid most of our collecting) to range ahout in the dry brush. 

1 F o r  notes on localltics, see: A Collccting Trip to Colonzh~a, South America, by 
E 13. Will~arnson, M&cclla~zeous Publicatio~ts, Uhiv. o j  Mich., Mz~s .  of Ziool., 'No. 3, 
February 22, 1918; and Notes on tlie I-labitats of Some Tropical Species of Hctaerina, 
by E. B. Williamson, Occ. Papers, Ullzv. of Miclz., Mus.  of Zool., No. 130. 

Localities not discussed in these papers or in the description of E. cariiaelita 
are briefly described at the end of this paper. The student may be interested to notc 
that at  the following locations, aescribed in Occasiogzal Papers, No. 130, no species of 
Erythcmis have been recorded: Aroa, Boqueron, Cincinnati, Cristalina, La Fria, 
Maraquita, Nirgua, San Estehan, and Tachira. 



The elevation of the three Guatemalan localities mentioned are, moreover, 
above the apparently optimum hahitats of species of Erythemis (due prob- 
ably rather to the relative absence of such pools as occur at lower levels 
than to elevation itself), and it may be noted that on February 5, IPS, we 
found the species at sea level at Sail Josk, Guatemala. 

Attnla is an active species in a genus of generally active species, and a t  
times inclividuals are seen whose incessant activity and wariness effectually 
prevent their capture. I t  is a matter of comil~on observation among strong- 
flying species of dragonflies that in an assemblage of only a few individuals 
of a species such individuals are much more wary of the collector than indi- 
viduals in a numerous assemblage when their attention is largely g' iven to 
each other, and the collector finds their capture less difficult. This will often 
explain the extreme wariness of nttala which, as stated above, has not been 
noted as very numerous about any particular habitat in Colombia or 
Venezuela. 

3. E ~ ~ ~ t l z c m i s  ca1'11zelita llliilliainson. Colonlbia : Rio Neuvo, (5, 6),  Jan- 
uary 22, 1917; E l  B~IICO, ( I ,  4, 5, 6, 7) ,  January 23-25, 1917. Venezuela: 
Tucacas, (5, 6, 7), March 23, 1920. See description of this species in this 
paper for further notes. 

3. Erythel.tti.7 credula Hagen. Ptrlialma: Gamboa, Canal Zone, (6) ,  
August 5, 1920, J. H. Williamson. 

Credula is apparently, next to cat-wzclita, the rarest species of the genus 
and J. 14. W.'s record for Panama is the first for Central America. I have 
seen the species alive at oilly one locality, Pitch Lake, Trinidad, wl~ere the 
males were flying about the small pools of water in the pitch. 

4. Erythclnis Izaematogast~~a Eurineister. Cololgzljin: Rio Frio, ( 5 ,  6, 7 ) ,  
January 8, 1917; Sevilla, December 15, 1916; Fundaci611, ( I ,  5, 6, 7 ) ,  Jan- 
uary 12 and 13, 1917; El Eailco, ( I ,  2, 5, 6, 7) ,  January 24 and 25, 1917; 
Puerto Ueri-io, (5, 6), January S and February 21, 1917. YCIIC,-ucla: El 
Guayabo, (5, 6, 7) ,  April 20, 1920. 

Bates, as recorded by Ris, notes: "Rather common species at Santarem; 
it frequents oilly the shade of the woods and settles frequently on dried 
twigs. Banks of brooks, Par& not ~mcomn~oil.'' SO far as I have observed, 
this species is rare, being found usually only as a solitary individual sunning 
itself on some twig or broad leai near or  far from water. I n  fact, the total 
Colombian-Venez~ela catch numbers only fifteen specimens, nine males and 
six females; the number of specimel~s talcen at each locality varies from one 
to three, except at El  I3anc0, where five specimens were collected. 

5. ErytIzemis ~qzitlzroidcs Urauer. Colol~zbia: Saiita Marta, ( 7 ) ,  Decein- 
ber 19, 1916; Rio Prio, (4, 6, 7 ) ,  January 7, 1917; Fundacibn, ( I ,  4, 6, 7 ) ,  
January 13 and 14, 1917 ; Bolivar, (6, 7 ) ,  December 20, 23, and 26, 1916 ; 
Rio Neuvo, (2, 6 ) ,  January 22, 1917; El Banco, ( I ,  2, 4, 6, 7 ) ,  January 
23-25, 1917 ; Puerto Berrio, (4-6), January 30, 1917. Vene,-zteln : 'l'ucacas, 



(2, 6, 7 ) ,  March 23 and 24, 1920; Palma Sola, ( I ,  6, 7) ,  March 4, 6, and 10, 
1920 ; Encontrados, ( I ,  6, 7 ) ,  April 23 and 25, 1920; El Guayabo, (4, 6, 7) ,  
April 20 and 22, 1920. 

I n  life ~v~i tkro idcs  is a rich-colored and active species, usually with lower 
flight than the slender species haclgzcrtogasfm and plebeja, which are possibly 
more wary and active than mitlzroides. About the ponds where ~gzithroides 
often occurs in considerable numbers it is often seen resting on the leaves 
of coarse grasses and sedges, its color and activity making it conspicuous. 
We have found it in numbers on several occasions: the pond on the upper 
side of the railroad out from Santa Marta and just beyond the bridge over 
the Manzanares; the large swamp south of Mamatoca near Bolivar; and the 
little ponds along the railroad and beyond the Cafia Fraile out from El 
Guayabo. 

One of two males talcen at Rio N e ~ v o  has the triangle of both front 
wings free. One of the lai-ge males taken in Guatemala and described by 
Dr. Ris (Coll. Selys, p. 1173) was referred to Dr. Kennedy, who kindly 
examined the pei~is of the specimen and found it agreeing with penes of 
smaller specimens of the species. 

6. Erytlzclnis pcrz~z+iinna Ramhur. P a n a ~ ~ z c ~ :  Gamboa, Canal Zone, (3) ,  
August 5, 1920, J. H. MTilliamson. Colombia: Rio Frio, (4, 5, 7 ) ,  January 
4 and 6-8, 1917 ; l~undaci611, ( I, 4, 5, 7 ) ,  January 10 and 12, 1917 ; Bolivar, 
( 5 ,  7) ,  December 19,23, and 26, 1916; Rio Neuvo, (2, 5),  January 22, 1917; 
Maganguk, January 21, 1917; El Banco, (I ,  2, 4, 5, 7),  January 24, 1917 ; 
Las Delicias, January 28, 1917; Puerto Berrio, (4, s ) ,  January 31 and Feb- 
ruary 8, 1917. Vmzezucln: Tucacas, (2, 5, 7), March 23 and 24, 1920; 
Palma Sola, ( I ,  5, 7) ,  March 4, 6, 8, and 9, 1920; Bejuma, (7) ,  February 
16, 1920; Encoiltrados, ( I ,  5, 7) ,  April 23, 25, and 26, 1920; El Guayabo, 
(4, 5, 7) ,  April ao, 1920. 

Bates, as recorded by Ris, states: "Banks of brooks near Pari ,  Obydos 
very plentiful." I n  fact, this species may occur about some favored habitat 
ill possibly larger numl~ei-s than we have ever seen any other species of the 
suborder Anisoptera. Under such cii-cumstances, usually about a pond or 
muddy, sluggish, and sun-exposed creek or ditch, most, if not all, of the 
'indivicluals will be teneral or lacking the colors of the fully adult. I-Iowever, 
a few mature ones ill full flight, laby their restless activity and general imper- 
tinence toward other species, may make collecting of other Anisoptera a t  the 
same l~alabitat difficult or well-nigil in~l~osqible. And when at some swamp or 
pond the collector finds pei~u-dia?zn represented by only one or two adult 
males, he will usually find the capture of these a difficult or even impossible 
feat i f  he depends solely on his insect net. 

As in other specics observed, the feinales of pcruvialza are lnoi-e voracious 
feeders than the males. A female take11 at Encontrados, Venezuela, was 
feeding on a butterfly, Tlzy17zclicz~s crtlzeizioiz Huebner, as determined by Mr. 
William Sclmus. In  fact, Lepidoptera seem to be a favorite food for species 
of Erythemis, and 1 have records of sii~~plicicollis in Illdialla feeding on 
Thecla liparops 13d. and I,ec., and Haploa cov~fusu Lyman, 1,oth determina- 
tions by Dr. Dyar. 



In nlarked contrast to the dull, common-looking tenerals and females, the 
fully adult males of psruziana are among the most brilliant and handsome 
of dragonflies. I n  flight they are swift and agile, and suggest sinzplicicollis, 
but I have never observed them indulging in the complicated evolutions of 
the latter species. 

7. Erytlzevtzis plebeja Burmeister. Colowzbia: Puerto Colombia, Decem- 
ber 10 and 11, 1916; Santa Marta, (5 ) ,  December 13, 16, and 18, 1916, and 
January 3, 1917; Don Jaca, December 17, 1916; Rio Frio, (4, 5, 6 ) ,  Jan- 
uary 4-8, 1917; Fundaci611, ( I ,  4, 5, i,), January 13, 1917; Bolivar, (5, 6),  
December 20, 21, 23, and 26, 1916, and January 2, 1917; Zambrano, January 
20, 1917; E l  Banco, ( I ,  2 ,4 ,  5, 6 ) ,  January 23, 19x7; Gamarra, January 27, 
1917. I/e~zc~zieln: Tucacas, (2. 5, 6 ) .  March 23, 25, 1920; P a l m  Sola, ( I ,  
5, 6 ) ,  March 8 and 10, 1920; Bejuma, (6) ,  February 13, 18, and 24, 1920; 
Encontrados, ( I ,  5 ,6) ,  April 25, 1920; El  Guayabo, (4, 5 , 6 ) ,  April 20, 1920. 

A male of this species, collected in Jamaica and received from Carpenter, 
is labelled lzoc~zlntogastra, but I do not think this mistake is likely to be fre- 
quent as, if any confusion occurs as regards plebeja, it is likely to be with 
nttala; and as Calvert has pointed out, the adult male of haeuuuttogastra super- 
lficially resembles the adult n~ale, not of another Erythemis, but a species of 
another genus, Rhodopygia hollnndi, just as another Erythemis, peruviana, 
s~~perficially resembles Plnwiplax snl~guifziverttris rather than some other spe- 
cies of Erythemis. 

Bates, as recorded by Ris, states of plebeja: "Banks of the river Tapajos 
near Santarem, settling oil bushes in the woods." I t  is an agile species and 
is found widely scattered in practically all the ellvironmeilts of any locality 
where it occurs. 

Finally, I should like to call attelltion to the present status 
of Erythemis and a very different genus of ,4inerican dragonflies, Hetaerina, 
and to certain facts in their life histories, leaving to other students ally con- 
clusions as to the significance of these facts in explaining present conditions. 
There are nine known species of Erytheinis as against about fifty species of 
Hetaeriiia. And yet, in any locality (an area three to ten miles in diameter) 
the largest known list of Hetaerinas is four species, or  eight per cent of the 
total, while in Erythemis the largest local list is six species, or  sixty-six and 
two-thirds per cent of the total. Moreover, in any locality the species of 
Erythemis there tend to more fully occupy the various environments of the 
locality than do Hetaerinas, or one enviroiimellt ill the locality may harbor 
all the Erythemis found there, while these conditioizs are usually reversed in 
Hetaerinas, each species often showing a nlarlced preference for a certain 
ecological habitat. 

The  species of Erythemis, as larvae, live ill stagnant water, and Hetae- 
rinas live in i-~~nning water. Streams offer a greater variety of ecological 
conditions than fresh-water ponds offer. 

I-Ietaerinas as imagoes are closely bound to the streams which inalce their 
larval home. Their dispersal to new habitats is doul>tless rare and accidental. 



I t  is entirely conceivable that a single fertile female in a certain instance 
might furnish the entire original Hetaerina invasion of the headwaters of 
some small mouiitain creek. Here the species, by direct descent from this 
single female, might maintain itself without any admixture of iiew blood f o r  
Inany generations. After a period of time, the infrequent and accideiltaI 
invasion by new blood would be quickly swamped in the mass of old stock. 
Individuals of Erythemis, on the other hand, are wanderers, and the Ery- 
themis fauna of any poild may be partly or largely descellded from new immi- 
grants of the preceding season, their descendetlts in turn scattering 1vit11 the 
tlry season and many of them visiting other ponds when the period of ovi- 
positing comes. 

Specimens of any species of Erythemis are remarltably uniform throuqll- 
out the range of the species. I know of only one exception, that of the 
Guatemalan specimens of E. q~zithroides, which are distinctly larger than 
South American specimens of the same species. O n  tlie other hand, a num- 
ber of cases of differences in a species of Hetaerina in its range can be cited. 
The  most striking case I recall is the remarkably large, dark specimens of 
cruentata occurring at  a high elevatioil in the isolated Santa Marta Riloun- 
tains of Colombia. Almost equally strilting is the large, dark form of nzac~o-  
pus at  an elevation of 2,230 feet in Peru. On a larger scale, but less dis- 
tinctly marked; are tlie pale forms of caja and macropus east of the Andes 
in western Venezuela, as compared with the dark forms west of these 
mountains. 

I. Bejuma, Department of Caratmba, Venezuela. In  descril~ing the coun- 
try about Bejuma in Occasioilal Papers, No. 130, several swamps or shallow 
ponds which lie in the valley were not mentioned. One of these is about one 
mile east of Bejuma. The area is about an acre, surrounded by thorny 
mimosas inside which grew several species of sedges, water hyacinth, a~lother  
maquatic with three yellow petals, orange at  the base, another with small pur- 
ple flowers, and a small yellow Utricularia. 'l'his pond was in the last stages 
of tlrying up when we saw it on February 16, 1920, with very little open 
water, which l ~ a d  a maximum depth, with tlie mire in which one sank, of 
about three feet. 

2. Encontrados, Departtnent of Zulia, Venezuela. Enconti-atlos is on 
the right bank of tlle Catatumbo liiver and is the lower termi~lus of the Grail 
Ferrocarril del Tachira. I ts elevation is about 138 feet, and it lies in a low, 
flat country of brushy forest, large areas of which near town and along the 
railroad are iiow in grass, bananas, cocoa, a ~ i d  some sugar cane. Just above 
town is a long lagoon filled with aquatics and bordered with brush and pas- 
tures where odoilate life, especially strong-flyi~lg libellulines, was very abun- 
dant. Along the river below town are many flats, coveretl with water during 
the rainy season, and during the dry season coilsisting of stretches of mud, 
qrass, and bushes, with shallow pools. Three or four kilometers below town 
011 the left river bank is a cafa eight to twelve feet wide, mostly in the sun,. 



muddy and wit11 inany logs, the banl<s high and grass-covered, and the adja- 
cent country in corn, bananas, and abandoned fields, with occasiollal patches 
of forest with heavy brush and frequent dense Heliconia growths. These 
bits of forest are often bordered and sometimes completely surroullded by 
an impelletrable jungle of spiny shrubs overgrown with razor-edged sawgrass. 

3.  I,as Delicias, Department of Magdalena, Colombia. A woodpile on 
the banks of the Magdalena about 120 leagues above Barranquilla and two 
or three leagues below Boca de Rosario. The surrounding country is the 
usual low, level-lying river plain of the lower Magdalena. 

4. Zambrano, Colombia. A village on the Magdalena between Calamar 
and MaganguG in the usual level, pastured land of the lower river valley. 



T H E  PEIYLOGENY AND T H E  GEOGRAPHICAL DISTRIBUTION 
O F  T H E  GENUS ERYTHEMIS (ODONATA) 

The following paper has been prepared at the suggestion of Mr. E. B. 
Williamson, who, in the accompanying paper, has presented the systematics 
of this group. The material has been arranged to parallel the arrangement 
in the writer's article1 on the genus Libellula, and is olle of a series of papers 
which it is planned to present on the relationships of the American Odonata. 

Time is not available and material is not at hand for a definition of the 
relationsl~ips of this genus to the other genera in the Libellulil~ae. For this 
reason, the writer has followed the definition of groups presented by Ris,' 
who followed Calvert." The penes of Lepthemis and of all the species of 
Er~themis recognized Ily these authors have been examined. Ris includes 
in this group only one other genus, Rhodothemis of the East Indies. As no 
material of this species is in Mr. Williamson's or the writer's collectiotls, it 
has not been studied. However, liis figures its wings and gives a detailed 
description of its From this account it is evidently the least 
specialized of the three genera in the armature of the legs, which have the 
spines of the femur less developed; and in the venation, which is "reduced" 
as it is in creduln only of the American genera. The location of Rhodo- 
themis, the least specialized member of this series, in the East Indies sug- 
gests an Oriental origin for the group as a whole and that the stock of the 
American genera at some time in the past has spread into its present habitat. 
As the majority of the species are tropical, the spreading into America may 
have taken place when the Asia-Alaska land-bridge had a climate suitable for 
such species, which must have been in Pre-Miocene times. The other possi- 
bility is that they came across from Africa, but so far we have not recog- 
nized any African relatives of the group. Credula, the most primitive of the 
American species, has not been found north of Panama and St. Thomas, 
while the two species that are found farthest north, ~znenzdtogast~~a4 and sinz- 
plicicollis, are two of the most specialized, which distribution seems to con- 
firm a southern or tropical entrance into America. 

The homologies of the lobes of the penis in the genera Libellula, Sym- 
petrum, Orthetrum, and Orthemis were worked out by the writer in a pre- 
vious article."ll parts that were defined for these appear also in the series 

'The Phylogeny and the Geographical Distribution of the Genus Libellula (Odo- 
nata). Elzt. News, XXXIII,  pp. 65-71, 105-111, 1922. 

2 "I,ibellulinen," Fasc. XIII,  pp. 591-608 in Coll's Zool. du Selys, 1911. 
Womenclature of Certain North American Odonata, Eltt. Nezers, XVII, pp. 30-31. 

196 .  
4 Williamson doubts the GeorGa records of this species. 
"he Morphology of the Penis in the Genus Libellula. EIL~.  Nezws, XXXIII,  pp. 

33-40> 1921- 



of Erythemis penes. In  comparison with the penes discussed in the above 
article, the first peculiarity it1 the Erythemis penes that strikes one is the 
development of a small, chiti~lized, two-lobed hood over the medial lobes. 
Apparently, it is a specializatioll of Erythemis and its near relatives. I t  
appears it1 all the species except credula, in wllich species the penis is most 
like that organ in the less specialized members of Libellula, Syn~petrum, etc. 
As this species has the ge~ieralized characters of veilatioll found in Rhodo- 
themis, we have co~lsidered it the most primitive of the American species of 
the Erythemis series. Even though it lacks this hood, there is 110 doubt that 
credula belongs iil or next to Erythemis, as it has in a pair of tubercles the 
homologue of the hood in the other species (see fig. 8). 

The American species, by penis characters, divide into four groups wl~ic l~  
are exactly equivalent with the groups as outlitled by Calvert and Ris on 
other cl~aracters. To these, Rhodothevrzis r u f n  may be added as an extra 
group. 111 the key I have placed it first as Group I because of its generalized 
characters. The fifth and largest group is composed of species with penes 
so much alike that no good characters appear on which to divide them fur- 
ther, though they seem to fall illto two sub-groups 011 the shape of the abdo- 
men. The writer would be inclined to call the wl~ole series of five or six 
groups Lepthemis and would cousider the ii~clividual groups as subgenera, 
which could be given generic rank by those who wish to use smaller genera. 
Lepthemis, for the whole series from Rlzodotlze~~cis ~ u f a  to Erythewtis haella- 
togastm, is no more comprehetlsive, in the writer's opinion, that1 Libellula 
for the series of species included ill the latter by Ris and later by the writer. 
The comprehetlsive genus would have to be Lepthemis because of the pri- 
ority in the use of that name by HagenG The groups may be outlined as 
follows : 

I .  Oriental (Rhodothemis) . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  .Group I-ra~fa 

1'. American (Lepthemis and Erythemis).  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  2. 

. . . . . . . . .  2 (1'). Hood over media! lobes undeveloped (represented by two tubercles). 
........................................................... Group 11-ci-edzila 

. . . . . . . .  2'. Hood over medial lobes developed into an arched two-lobed affair.. 3. 

3 (2'). Posterior lobe of penis lacking, the three cornua fused into a single conspicu- 
ous, terminal lobe . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  4. 

3'. Posterior lobe present ..................................................... 5. 

4 ( 3 ) .  Lateral lobes and cornual lobe parallel to thc axis of the penis (Lepthemis). .. 
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  .Group 111-vesicz~losa 

4'. Lateral lobes and corilual lobe bent across the axis of the penis (Mesothemis). . 
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  .Croup IV-collocattz szinplicicollis 

5 (3l). Abdomen not especially slender (Erytheinis) . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
Gror~p ?' A-fro-t~via~tn ~ l r i f k r o i d r s  trtfale 

- Abdo111cn slender (Erythetuis) . .  .GroupV B-f~lcbclc~ ccrrr~zelifa l ~ c t r r i r ~ ~ f o ~ ~ ~ t ~ ~  
3. 

ti Synopsis of the Neuroptera o i  North America, p. 160, 1861. 



This series of cleveii species, sillall as it is and with several of its species 
occupying nearly identical lial~itats, is so non-committal as to its origin am1 
routes of migratioil that these will have to he wo~-kctl out by some less dii-ect 
method than that of a study o l  the deg-rees of specializatioi~ of the individual 
species. The  latter method gives 1-esults where the group is large and il~aiiy 
connecting liillis remain. 

I t  is possihle that vcs iculosn belongs near C:l-oup V I< ant1 that the loss 
o l  tlie posterior lobe has occuri-ecl iiidepcndently in Groups IIT and IV. A 
careful check of the other charactel-s should decide this. 

W e  have also the problems of tlrc gellei-ic rank of IiIesotheinis ant1 the 
value o l  its two fox-il~s, collocata a i d  sii~zplicic'ollis. By penis cl~aractei-s alone, 
h/resothemis is as valid a genus as Lepthemis. I n  fact, tlie specialization of 
the fusion o l  the lobes of the coi-ilua aiid the loss of the posterior lobe has 
gone farther fi-om the El-ytheiuis type that is fouiicl ill the majority of the 

, I~rythemis species thaii it has gone in the 1,eptliemis pe:lis. T h e  ioi-ills, col- 
loctrttr a i d  si~izplicicollis, as viewed in tlrc light of recent \vorli 11y geneticists 
on other insects, are prol)al>ly good species. Just how nearly homozygous 
each is under all circuil~stanccs will hnvc to wait until a careful study call 
be made of the two forms where their habitats overlap. 



EXPLANAmTION O F  PLATG I 

Figs. 1-6, by E. R. Williamson. 

Figs. 7-16, by C. I-I. Kenncdy. 

Figs. 1-6, Brytlzcnzis carn~elittr n. sp. Figs. 1-4, type malc; figs. 5-6, allotype 
female. ITig. I ,  accessory genitalia of segment 2 ill lateral view; fig. 2, satnc in latcro- 
ventral view; fig. 3, abdominal appendages in lateral view; fig. 4, inferior appcndagc 
in ventral view; fig. 5, vulvar lamina in lateral view; fig. 6, the same in antero-ventral 
view. 

Figs. 7-16, penes of species of 1,epthernis and Erythctnis. Each pair of figurcs 
represents, in the upper member, a lateral view of the tip or third scgrnent of the 
penis and, in the lower member, thc same view with the lateral lobe rcrnoved to show 
the cornual and medial lobes. Where not otherwise indicated, the specixncti is in the 
collection of Mr. E. B. Williainson. The  lettering of the figures is that used in "The 
Morphology of the Penis in the Genus Libellula," Ent.  News, XXXIII, pp. 33-40, as 
follows : I-1 = hood, M = medial lobes, C = cornua, L = lateral lobes, P =posterior 
lobes. 

Fig. 7, Lepthe~gzis zrcsiculosa, Dutch Guiana, 0. S. U. coll.; fig. 8, Ery t l z e~~ t i s  cre- 
dr~lu, Pitch Lake, Trinidad; fig. 9, Erytlzemis perwuia~to, Tucacas, Falcon, Venezuela; 
fig. 10, Bq~thencis ~nithroides, El Banco, Colornbia ; fig. I I ,  Erythei+zis attala, Funda- 
cion, Colombia; fig. 12, Erythemis collocata, Fresno Beach, California; fig. 13, Ery-  
therltis si~t~plicicollis, Columbus, Ohio;  fig. 14, Bryt l~e~rz is  plebeja. Fundacion, Colonl- 
bia; fig. 15, Erytkelrzis haenzafogastra, Fundacion, Colombia; fig. 16, E l - J ~ t h c ~ ~ t i s  CUT- ice- 

lita, El Banco, Colombia. 



IaliI"1'13I:~ IS A N D  ERYTIIEMIS PLATE I 

E. carmelita n. sp.; f~gs. 1-4.  type male; figs. 5-6, allotype female. 

Penes of the species of Lepthemis and Erythemis, figs. 7-16. 








