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3'1-IE first report on tlie dragonflics of the Big Eend Kegion of Trans- 
Pccos Texas, was made by E. R. Tinkllain (1931), wllo listed 19 species. 
Tlie prcscnt papcr recortls 31 additional spccies, ol wliicl-r five are 
aplxirenlly new lor tlle state, and gives a rcvisetl and annotated list 
tllal i~iclutlcs a tlctailed description o l  the leinalc of Aeshna dzlgesi 
Calvcrt ant1 notcs on the llabits and taxonomic status oL several of tllc 
spcc ics 

l ' h c  Big Bend Rcgioil embr~ces PrcGdio, Brcwscei, and Jeff Davis 
counties. i\ b ~ i c l  tlcsciiption of tlle geogiaphic lcat~lres and watcr 
d e s ,  ant1 a discussion of tllc two lnunal zones-Upl)ei and Lower 
Sonoidn-,lie given by Tiilkham (1934 213-14) At present this region 
lui ~~id-rcs  thc northel nmosc, thc casternmost, ant1 the westei nmost 
rccorcls 101- a icw 5pecies ol Odoilata. None ot these rctords is pdrtlcu- 
larly rca~alkable oi incons~stcnt w~tl l  tile known range 01 cacl~ species. 
7. 1 he disco~dailt distributional recortls noted by Tinkharn were based 
on the inisidentification oi mis1,lbeling o l  Iour species. Plnthenzzs lydza 
(Drury), Ti anzen C U T  o l ~ n n  (Linnk), PI  ogon7phzls ob\curilc (Rambur), 
:1nd L ~ t l p r  z i n g z l ~ c ~ l l ( l t ~ ~ ~  Hagerl of his list ale, ~esl~ectivcly: Plat l~enz~r  
s1lOo1 nnta I-Iagcn, T~alrzen  Incei ata Hagen, PI O ~ O I I Z ~ ~ I Z L T  001 ( la l~s  Mac- 
I,achlan, and A I ~ L U  j1la7zn Calvert. 

I have inade no attempt to follow Tinkhnin's 'triangemcllt o l  
species 'lccording to environment. I n  this region wheie the water 
5upply is crlcitic, with only a liver, n Lcw cieeks, and cattle tanks 
that contain water throughout the yea], it would be difficult to classify 
the adult 01 any strong-flying species of dragonfly as belonging to a 
lenitic or a lotic environment. Adults may occur whelever therc is 
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water, be it a flood torrent or water tank; for example, Tinkhain 
collected Brechnzorlloga rnendax (Hagen) at a pond, but I captured 
it on a stream. Plathenzis subornata Hagen and Belon.ia saturata 
(Uhlcr) have been taken on strcams as well as at ponds. The  adult 
ol ilnax zualsinghami NiacLachlan is a stream "tourist," but in Arizona 
its nymph has been found in a horse tank. I t  would seem that the 
weaker fliers are not so particular either, lor in Brewstcr Colunty I 
observed Argia inzmz~nda (Ilagen) breeding in both hot and cold 
springs. Perhaps this indiscrimination does not result in ~nuch  pro- 
ductivity, but the species met with in such regions take advantage 
of all sources of water supply and in this way rnanage to survive. 
The  range of ecological tolerance for nymphs has not been determined. 

My study is based on specimens collected by 1;. M. Gaige, from 
May to July, 1916 and 1928; by 0 .  C. Poling, in 1925; by Howard 
I<. Gloyd, Hobart M. Smith, ant1 the author in July, 1930; by the 
author in June, 1931; by I-I. K. Gloyd in September and October, 
1935; by J. Van Tyne and W. F. Blair from March to May, 1937; and 
by Karl P. Schmidt and Walter Nccker in August, 1937. It  also 
includes E. R. Tinkham's material which he kindly sent me, one 
specimen of Paltothemis lineattf~es Karsch collected in 1952 by Ronald 
F-I. Lcuschner, and a single specimen ol Argia m,z~nda Calvert collected 
in 1953 by George W. Byers. A11 these specimens, except lor duplicates 
given to various institutions, are now in the IVilliamson-ILennedy 
Collection, Museum of Zoology, University of Michigan. In  the List 
ol Species the name of the collector is indicated by initials. 

Dates ol capture for the Trans-Pecos species range from March 30 
to November 11. Most of the specimens were taken by scientists who 
visited the region primarily to collect or to study other groups of 
animals. A more thorough and prolonged survey would uncloub~eclly 
reveal a greater seasonal range as well as the presence of several more 
species. 0 1  the 33 species from the Pecos River collected by Captain 
Pope (I-Iagen, 1861) all but eight-Ennllngma exsnr1nn.c (Hagen), 
Dl-onzogomphus spoliatus (Hagen), Gonzphus extenzus Hagen, Gom- 
phoides stigmata (Say), Macronzia annulata Hagen, Epicordulia prin- 
ceps (Hagen), Macrodi@lax balteata (I-Iagen), ancl Dythenzis velox 
E-Iagen - have been taken in the Big Bend Region. Some of these 
species, as well as Brachymesia furcata (Hagen), Celithemis eponina 
(Drury), Pe~ithemis lenera (Say), perhaps P. intensa Kirby, Anomala- 
grion hnstatzlnz (Say), Enallngn7,a basidens Calvert, and Ischnura bar- 
be?-i Currie, ce~vz~la Selys, damzrla Calvert, and pe~f~nrva  Selys, are to 
be expectecl. Collecting at higher elevations in the mountains might 
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yield other species of Aesh?7n, O~lonaescl l?za n r~7a tn  (Hagen), or pos- 
sibly a species of Somalochlola. 

LIST OF SPECIES 

AESHNIDAE 

Aeshnn dugesi Calvert 
(Plate I ,  Figs. 1-8) 

Jeff Davis Co.: Davis Mountains, Limpia Canyon (Granger's Ranch), 
3 8, July 4, and 6 8 19 ,  July 5, 1930; 4 8 19 ,  June 25, 1931, LKG. The  
female collected on July 5 is here designated the hypotype. 

The  specimens of Aeshna dzlgesi listed above were reported as a 
new United States record by Gloycl (1932) and, apparently, are still 
the only ones reported from the United States. The  species is known 
l r o ~ n  these filteen Texas specimens and three males froin h/Iexico 
(Calvert, 1956), two of which constitute the type series (Calvert, 
1905: 184). 

The  excellent key to the ATorth American species of A e s l l ~ n  by 
E. M. Walker (1912:57-66) may be modified to accoinmodate dzlgesi 
by changing the parts dealing with the A .  nzulticolor group as  follow^. 

Nhl.  No bl;~ck line on frontonasal suture (brolvn line ma)- be present in rlugesi); 
s ~ ~ p c r i o r  appcntlages ~vitli an anteapical inferior spine (much reduced in 
t l~ iges i ) ,  the apices acute ant1 tlecurved, superior carina angulate; inferior 
al~pcn(lage sligli~l! more than half as long as sr~perior pair . . . . . . . . . . . . . . . . .  

??~ulticolor group . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

0. Al~donien (escluding appe~itlages) less tlian four times as long as tlioras; n 

protninent ~ e n t r ; ~ l  tubercle on abdominal segnient 1; height of superior 
cal.in;~ above outer margin, in profile, not less than depth of appendage 
tlircctly I~elo\\. it. Onter side oC anal loop in hintIrving longer than inner 
sitlc of triangle 

P. T)isl;uice from summit of supcrior cat.ina to apes of appendage greater than 
one-third the length of the appendage; in profile, anteapical inferior 
process prolonged and recurved: greatest depth of appendage below 
outer margin posterior (apical) to greatest height of superior carina 

1t1ulticolor Hagen . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
PP. Distance from summit of s ~ ~ p e r i o r  carina to apes of appendage slightly 

less than onc-third the length of tlic append;lge; in profile (Pl. I, Fig. 8), 
anteapical infcrior process ol)tnsely angulate ant1 not prolonged; greatest 
tlepth of appendage I)eloxv outer n~argin opposite the greatest height of 
supcrior carina . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  dz~ges i  Calvert 
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00. Abdomen (escIuding apl~endages) not Irss, generally ;I little more, than four 
titiles as lo~ ig  as t l ~ c  tholax; vcntral ttrl)e1clc on ;~bdotninal segment 1 but 
lirtlc clevatecl; infcrior suhl)asal tubcrclc of the superior appendages at  
onc-sixth to onc-seventh the length oC tile appendage; height of superior 
c;~ritia abovc outcr margin, in profile, generally much less than the depth 
of the appendage directly below it; distat~cc from summit of superior carina 
to apes of appendage about onc-tlrird of the length of the appendage; 
orlter side of anal loop in hindwing a l~ont  as long as the inner side of thc 
triangle . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  mutala Hagen 

AA.  Abdominal scgmellt 1 rvitll a d i s ~ i ~ ~ t t  vcntral tr~bclclc; folk of IZs nca~ly  sym- 
metiical at  base 

N. Ge~iilal v,~lves withor~t dislinct lateral c;rrinae 

0. A black line on the frontonas;~l suture; supr;~trianglc oC forervings with a 
single cross vein; length of Ilind\ving distinctly less than that of abdo- 
men . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  californica Calvert 

00. Willlout a black line on thc Cro~~torrasal suture; supratriangle of forc 
wings wit11 2-4 cross veins 

P. Abtlomen scarcely more th;un fo l~ r  times as long ;IS tllc thoras; a promi- 
nent vcn1r;tl ttrberclc on al~tlonrinal segment 1;  ;~l~pcntlages sotne- 
what sl~ortcr than scgtnents 8+9 (5-6 mm.), cncli rvitll both margins 
arcu;ltc, the curvc ol tile inner margin not much strongcr than that 
of thc otrtcr; outer sitlc 01' ; I I I ~ ~  loop of Irilidr\ring lo~lgcr than inner 
side of triangle; hind\\~itrgs longcr tlran ;~bdomcn . . . . . . . . . . . . . . . .  
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  nzuliicolor I-lagcn 

PP. A1)domen lour and one-llall times as long as Lhoras; ventral tr~bercle 
on al,cIominal segmcnt 1 btrt little elcv:~ted; each append;~gc a little 
longcr than segmcnts 8+9 (6.5-75 mni.), outer margin straight, 
inner ~ilargin arcuate; outer sitlc of an;tl loop oC hindwing about as 
long as inner side of triangle; hind\vings slightly shortcr than abdo- 
incn . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  nautaln Hagen 

NN. CcniL;11 valvcs rvith a distinct 1;lteral c;trina; e;~ch al)pcndage ;ibout the same 
lengtll as seglncnts 8+9, outer margin straight, inner margin ;lrcoate; ;I brolvn 

. . . . . . . . . . . . . . . .  line on frontonasal strturc; hind~\'ing longcr than ;~l,domen 
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  dzcgesi Calvert 

S[JPPI.I~MENTARY DEFCKIPTION O F  Ae.\l??zn dz rg r~ i  CALVERT 

In order to preserve uniformity in treatment of the species in the 
genus, the form ancl terms employed by Walker (191 2) are lollowcd 
as closely as possible. Abbreviations used in describing the color 
pattern ol the abdomen (Walker 1912:9, Figs. 1-2) are as follows: 
AD = anterodorsal spot; A L  = antcrolateral spot; AML = combina- 
tion of AIL ancl ML on segment 2; D = dorsal spot of segincnt 1; L = 
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lateral spot of segment 1; AID = mediodorsal spot; AlL,  = mediolateral 
spot; PI1 = posterodorsal spot; and PI; = po~te~olateral spot. 

h 4 ~ 1  I .-Color pattcin siluila~ to that of Aetllnn 177zitatn. In  lile, eyes 
a deep rich blue; pale areas of face and body, bright sky blue. 

The  accessory genitalia oC abtlominal scgment 2 are sllown in Plate 
I (Fig. 6). Each superior abdominal appendage (PI. I, Figs. 7-8) about 
one-third longer than segments 9+10, slender at base, expanding in 
basal third on the inner malgin to twice that at base or approximately 
one-sixth of the total length; incsal part curving strongly downward 
to a peak at slightly less than distal third, thence narrowing to the 
rounded and slightly decurved apicea. Superior carina elevated in 
distal three-fifths to a peak at apical third, thence sloping gently to 
apex ol appendage. In lateral view (Pl. I, Fig. 8) a low subbasal 
ventral tubercle at two-ninths ol the length; depth of dorsal carina 
at apex slightly less than that oC the downwardly curved mesa1 part, 
peak of the latter only vely slightly tlistal to that of the former and 
not prolonged into a strong spine di~ected ventrad and caudad as in 
~tzztlticolor and r n~ i l a tn .  Inferior appendage clongate-triangular, five- 
ninths the length or the superiols. Median carina on upper surface 
abscnt (present in Aeshnn muliicolor); apex about one-fifth the basal 
~vidth of appendage, rounded, and with a pair of small recurved 
dorsal teeth; in lateral view (Pl. I, Fig. 8), moderately curved dorsad. 

l i cn l~~r . - In  lilc, eyes and light aleas ol body, ;L yello~vish gray-blue 
which turned yellow in the cyanide bottle. Color pattern (Pl. I, Figs. 
1-2): Thorau brown; dorsal bands yellow, not quite touching the 
incsothoracic half-collar bclow or the antealar carina above where 
they are somewhat approximated; greatest width 0.4 mm. or about 
hall as wide as in males. Lateial bands yellow, almost straight, 
greatest width in lower hall about 1.2 mm.; first band rounded below, 
slightly narrowed beyond the middle, then expanded to double its 
narrowest width at lateroalar carina; second band about the same 
width as the first, broader at Iiiteroalar carina than at base. Wings 
smoky to level of tlistal end of pterostigma. Abdomen of hypotype: 
segment 1, and D present but small; segment 2, A M L  confluent with 
P L  and narrowly with AlD anterior to transverse carina; segments 
3-7, A D  confluent with A L  forming a narrow basal ring, A[.  and 
rather large, AD narrowly separated ilorn ML, PD, and PL confluent 
except on segment 7 where PL is absent; segment 8, AD on either 
side represented by a small spot, dl; and PD lather large; segment 9, 
only a large PD present; segment 10, pale above and below with a 
nairow, tlorsal, basal band continuing latcially to apical margin oC 
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segment. Abdominal pattern on segments 1-5 of s c ~ o r ~ d  fcnlalc is 
not as clearly tlcfinetl as in the l~ypotype, probably becau5e ol p05l- 
niortern changes. - 

Abdornerl about lour times as long as the tliorax and not quite 
as long as hindwing, more robust than that or the male, slightly 
widened at apex o l  scgrnent 8 and on seg~ilent 9. Segment 3 slightly 
shorter than segments 1+2 ant1 one-seventh longer than segment 4. 
Genital valves about as long as tlorsuni o l  segment 9, in 11rofilc (1'1. I, 
Fig. 1), slightly convex or arcuate in proximal four-fiftlis, apices straight 
wit11 each bearing a pencil o l  pale linirs; lateral carinae distinct, 
roundetl, antl almost straight in apical three-Sollrths, the space en- 
closed by tl ie~n in ventral \,iew s~lbparnllcl ill I):~sal three-firths, thence 
tapering evenly to narrow apices. Styli each two-tliirds as long as 
tlorsum of abdominal seglneilt 10. Posterior rnargir~ ol  basal plate 
straight. Appentlages (Pl. I, Figs. 7-8) a little longer than tlorsliin 
of abtlominal segments 8+9, each slentler at I~ase, outel- margin aliriost 
str;~iglit, inner margin arcuate, the c~rrvc at base ant1 allex about 
the same; inidrib nearcr to lateral t1i;rn mesa1 nlargin; greatest breadth 
at  about the midtlle, a little more than one-sixtli o f  the lengtli; apices 
ro~~ndecl.  

I\/leasurcments in ~ililli~ncters (wllcre tlic two Se~nales dilfer, the lirst 
figure is lor the hypotyl~e): Tliorax lengtll, 1 1 .O, 1 1.3; abdomen length, 
45.5, 46.0; segment 2 depth, 6.0; scgment 3 length, 7.0; segnient 4 
length, 6.0; abdominal appentlage Icngtll, 6.7, 7.0; abtlo~riinal appell- 
dage width, 1.2; genital valve length, 2.5; hintlwing length, 18.5, 50.5; 
pterostigma le~lgtli, 3.4, 3.2. 

LirnpiaCanyon is the only place where Ac.T/ I?~N dugesi 1ias been 
taken in the United States. On both occasions wheil we visited the 
habitat, the rocky strca~n bet1 was partly dry. In J~ l l y ,  l!):IO, watcr carne 
to the surface at two points a sliort distance below tlic cliff at the 
mouth of this canyon anti flowed for 25 or 30 feet becore uniting to 
form one stream about two antl a hall l'eet wide antl 8 to 10 irlclles 
cieep. At a point about GO fect from the junction the stream spreatl 
out to approxinlately 15 feet in width l'or a distance o l  30 01- more 
feet, then narrowed suddenly to one and a half to two feet wide. 
In the latter part o l  June, 1931, the strean1 was coming to the surface 
in much the same places, but the two streamlets united sooner and 
there were two expanded areas, each i~hout  four rcet wide, instead 
of one. T h e  small area was at the junction of the two streamlets antl 
the larger one five or six leet below it. Frorn tlle latter there was a 
thunblike offshoot which had mats of algae in it antl supportccl 
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a growth of low aquatic plants. South of the stream there was a 
sandbar and on the north a steep bank six to seven feet high. 

On June 24, 1931, we made an overnight camp at the base of the 
mountains and I was down by the stream at daybreak. No dragonflies 
were flying at this time, but the mayflies were out in great swarms 
above the creek and a hummingbird was weaving back and forth 
through thc swarms, feeding upon them. About 7:OO A.M. an Aeshna 
dz~gesi  male came upstream and was netted. Fifteen minutes later 
another one "breezed" along. Next an A n a x  walsinghami made his 
appearance but escaped the net. A half-hour later a female Aeshnn 
dugesi came upstream and alighted on low vegetation in the shallow 
backwater projection at the widelled part of the stream described 
above. Her leet seemed to be at water level, her wings almost touching 
the surlace. When settled she began to lift up her abdomen and slap 
it repeatedly into the water amid the low plants and submerged algae. 
She was captured before she had completed her activities. At 8:OO A.M. 

the frst Belonia saturata appeared. Individuals of Aeshna nzulticolor 
and rriore ol A. dugesi appeared at intervals of about five to fifteen 
minutes. Collecting hacl to be discontinuetl at 8:30 A.M., just as the 
dragonflies were coining to the stream in greater numbers. Other species 
taken at this early hour were Urecllnzorhoga menxlax, A ~ g i a  nahz~ana,  
A .  plnna, ant1 Hesperagrion hetej-odoxzim. 

The year before (1930), at this same locality, we collected lor a little 
wllile on the afternoon of July 4 and the morning ol July 5. As in 1931 
few dragonflies were on the wing in the morning belore the sun had 
warmed the atmosphere. The  early morning catch on July 5 consisted 
oE Trnlnea o?zz~s/a, Belonia snlz~~.nla,  and Pseudoleon s~l$erbus, all ol 
which were taken at a sinall isolated pool near the base of the cliff. 
Later in the morning, at the widened part ol the stream, i t  was a 
beautiful sight to see the glowing red Belonia snturata, the grape-blue 
L i b e l l ~ ~ l a  con7,anche, and Aeshna du,gesi, with its bright sky-blue 
markings, darting and dashing together in the bright sunshine. Occa- 
sionally an A n a x  walsinghan7,i flashed through this riot of colors like 
an airplane passing through a cloud. Closer to the ground, the colorful 
Hesperagrion heterodoxz~nz, AI-gin nahuana,  A .  h i m i ,  and A. plana, 
and the sombre Hyponeura  lugens were found. 

Aeshnn multicolor Hagen 

Jeff Davis Co.: Davis Mts.-Cherry Canyon, 1 8 ,  June 15, and 1 9 ,  
June 20, 1916, FMG; Limpia Canyon, 3 8 ,  June 25, 1931, LKG. 1 mile 
north of Ft. Davis, 10 ,  May 12, 1937, WFB. Presidio Co.: l'rcsidio, 2 8 ,  
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Aug. 16, 1929, ERT.  (1 8 listed as collected June 20, 1930, by Tinkhain, 
1934, was not examined.) 

A n a x  junius (Drury) 

Brewster Co.: Garden Spring, south ol Marathon, 1 8 ,  July 15, 1930, 
I,KG. Jefl Davis Co.: Pllantom Lake, 2 8 ,  July 13, 1916, FMG. Musquiz 
Creek, 6.5 niiles soutlleast of Ft. Davis, 18 ,  Oct. 8, 1935, HKG. 2 miles 
soutllwest ol Ft. Davis, 3 8 2 P, April 28, 1937, WFB. l'resiclio Co.: 
Maifa, 1 6, 1925, OCP. IJresidio, 1 8 ,  Aug. 16, 1929, ERT. 

Anax  walsinghami MacLachlan 

Jeff Davis Co.: Davis Mts., Limpia Canyon, 2 8 ,  July 5, 1930, HMS 
and LICG. 

The  inales o l  A n a x  rualsznghamz fly in a straight line and so fast 
tllat it is veiy difficult to time the swing o l  a net to catch them. Their 
reaction is quick, too, for I have seen them speed up  to keep ahead 
ol my net or to rise above it as I swung the net as fast as I could. 
I;. M. Gaige once iemarked that alter you get an A n a x  rotilszngharnz 
in your net it call ieveise itself and fly out befoie you c'11n complete 
your swing. While we were on the stream the males came singly and 
several minutes ap'tit. No females were seen. 

Brewster Co.: Boquillas Road, 18  10 (pair), Aug. 10, 1937, WN. 
Glenn Springs, 2 P ,  June l(i; 1 P ,  June 21, 2 0,  June 24; and 1 O, June 
26, 1928, FMG. Chilicotal Spring, 19 ,  July 1 ,  1928, FMG. Chisos 
Mts., Upper Juniper Spring, 2 8, July 6, 1928, FMG. Presidio Co.: 
l'residio, 1 8, ~ a y  24, 1930; I 9 ,  A,&. 28, 1929; and 1 0 ,  Sept. 9, 1928, 
ERT. 

Jeff Davis Co.: Phanton~ Lake, 1 0 ,  June 1 ; 1 8 1 P , June 15; and 
1 9 ,  July 16, 1916, FMG. Presidio Co.: Presidio, 18 ,  Aug. 28; and 1 9 ,  
Rug. 29, 1929, ERT.  

Erpetogomphus lanxpt o p ~ l r i s  Kennedy 

Jeff Davis Co.: Davis Mts., Limpia Canyon, 18  (incomplete), Oct. 4, 
and 3 8, Oct. 5, 1929, ERT. Limpia Creek, 2-3 miles north of Ft. Davis, 
18 ,  Oct. 7, 1935, IIKG. Musquiz Creek, 6.5 miles southeast of Ft. 
Davis, 6 8 ,  Oct. 8, 1935, HICG. 
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G o m p l ~ z ~ s  mili1nt.i~ Hagen 

Jeff Davis Co.: P l ~ a n t o n ~  Lake, 5 8 59, June 1, 1'316, FMG. 

Progomfillz~s borealis MacLachlan 

Jell Davis Co.: Pllantom Lake, 2 8 1 9, June 1; 5 6 2 9 ,  June 9; and 
I 8 ,  July 13, 1916, FMG. Presidio Co.: Shalter, 1 6 1 9, Sept. 9, 1929, 
ER'I' ( 8 listed as oOscurz~s Rainbur by tin khan^, 1934:216). 

Slylu7.z~~ in1 ric.atus (Hagen) 

Urewster Co.: Hot Springs, on Rio Grantle, 1 P, July 12, 1930, LKG; 
1 6, Oct. 4, 1955, HKG. Publisl~ed record: On the Rio Grande, 1 8 29,  
Mitchell and Cushman (Kennedy, 19 17:554). Presidio Co.: I'residio, 
1 8 ,  June 8, 1930, ERT. 

LIUELLUL~DAE 

Belonia croceipennis (Selys) 

(l'latc 11, Figs. 9, 11)  

Brcwster Co.: Chisos Mts.-Uppei Juniper Spring, 2 8 10 ,  June 29, 
1928, FMG; Juniper Canyon, 4700 St., 28 2 0 ,  Aug. 1937, WN; Upper 
Cat-tail Canyon, 4300 it., 18 ,  Aug. 3, 1937, KPS. Jeff Davis Co.: Davis 
Mts., Cheriy Canyon, 2 8 ,  July 9, 1916, FMG. 

T h e  genus Belonia, wllen first described contained five species, with 
the new species fol~nla designatccl as the genotype (Kirby, 1889:288, 
333). A ycar later Kirby (1890: 28-29) added five more specics. Belonin 
was soon regarded as a synonym of Libellula and remained so until 
I<ennedy (1922: 11 1) recognized it as a subgenus o l  Lzbellula, composecl 
o l  jolzala, satz~tata, croceipennis, and hcrczclea Karsch. The  genitalia 
in each or these species has three asymmetrically arranged, barbed 
cornua ol unequal length (Kennedy, 1922: PI. IV, Figs. 2, 4-6). Pri- 
marily bccause tllcse species are so strikingly diKerent in this respect, 
I think Belonia, as limitcd by Kennedy, should be restored to generic 
rank. Venational dillerenccs cominon to the io11r species have not 
been S o ~ ~ n d  that will scparate tllcrn ti-om other species included in the 
genus I,ibellz~ln, but in body foiin, coloration, and genital characters, 
they seem to lorn1 a natural group. 

Belonia croceipennis is closely related to the lcss robust B. saturnta. 
Compared wit11 that species: In tlle male, the hamules are broader, 
the hood o l  the penis is prolonged and compressed into a keel (Ken- 
nedy, 1922: P1. IV, Fig. 5), which may be seen (in iesting position) 
projecting between the hamules, the inlerior abdominal appendage 
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is proportionately wider, the abdominal segments are wider in pro- 
portion to length (PI. 11, Figs. 9-10), and the red-orange coloration 
ol each wing does not extend beyond the nodus nor does it have a 
darker area in the region o l  the cubitoailal space and triangle. In the 
lelnale, tlle superior appendages are shorter and more slender, the 
papillae or styli on the venter of abdorninal segment 9 are black-tipped 
and nlore robust, the vulvar lamina has a pronlinent median tulne- 
scence, ant1 the lateral extensions ol abdolrlinal segnlent ti (PI. 11, Figs. 
11-12) are wider, about 0.9 mm. in contrast to 0.55 mm. in salu7-ata. 
Ol'ten the wing coloration is limited to a trace in the basal area and 
to tlle larger veins. Jn both sexes ol cl.oceifie7znis thc pterostigma is 
~~sual ly  Inore than 5.0 mm. long, and in the hindwing there are two 
cubitoanal cross veins. 

Belonia saturata (Uhler) 
(Plalc 11, Figs. 10-12) 

Urewster Co.: Glenn Springs, 1 8 1 0, June 17, 1928, FMG; 7 8 1 P, 
July 13, 1930, LKG. Chisos Mts., Upper Cat-tail Canyon, 4300 It., 
19 ,  Aug. 3, 1937, KPS. Hot Springs, 3 8 ,  Oct. il, 1935, HKG. Jell Davis 
Co.: Phantons Lake, 7 8 ,  May 26; 1 8 ,  June 1; 1 P , June 6; 3 8 ,  June  
15, 1916, FMG. Davis Mts.-Cherry Canyon, 1 P, July 6, and 2 6 1 P ,  
July 8, 1916, FMG; Limpia Canyon, 1 6 ,  Oct. 5, 1929, ERT; Limpia 
Canyon (Granger's Ranch), 6 8 ,  July 4, and 10 6 3 9 ,  July 5, 1930, 
HICG, LKG, and HMS, and 18 ,  June 25, 1931, LKG. Musquiz Creek, 
6.5 miles southeast ol Ft. Davis, 18  19 ,  Oct. 8, 1935, HKG. Presidio 
Co.: Marla, 1 P, 1925, OCP. Chinati Mts., 18 ,  Sept. 11, 1929, ERT. 

The  basal red-orange area of each wing is much more extensive 
in Belo?zia srrtul-ala than in B.  cl-oceipe77nis. In the niales and, occasion- 
ally, in a lew lcmales, tllcre is a clistinctly darker spot within this 
red area in both lront and hind wings. In the lront wing the spot 
covers the cubitoanal space distal to Ac  and the supratriangle; in the 
hindwing, it occupies thc region of the cubitoanal space, triangle, 
st~~)~-atriangle, and area I)ct.cvecn A4A and lis to tlle first cross vein. The  
I-etl-orange area in the wings of the lcmales is usually ~rluch snlaller 
th;~n in those ol the males and often is not eviclent below the triangles 
or below A4 distal to tlie nodus. In both sexes the pterostigma is 
11sually less than 5.0 nlm. loilg and the hindwing has only one cubito- 
anal cross vein. 

Females were observed laying eggs in tile widened part of the 
stream in 1,impia Canyon (described under Aeshna dugesi). They 
slapped thc tips ol their abclomens in the water and flipped up  small 



N o .  593 Dragonfly Fauna of Trans-Pecos, Texas 11 

drops as high as six or eigllt inches. Whether the eggs wcre washed 
olf with the downwartl slap or were contained in the drops of watel 
coulcl not be ascertained, but the impact ol the abdomen or of the 
falling drops of water would seem suficient to break the surface film 
ant1 allow the eggs to sink. Tlic lemales repeated this slappiilg 
perlormante sevcral tirncs at intervals of a fcw seconds beforc circling 
and flying away. 

Brechmorhoga mendnx (Hagen) 

Jeff Davis Co.: Davis Mts., 1,impia Canyon (Granger's Ranch), 18 ,  
J u n e  25, 1931, LKG. Phantom Lake, 2 8  1 P, June 1, 1916, FMG. 
Presidio Co.: I'residio, 1 0, Aug 13, 1929, EKT. 

Jefl Davis Co.: Phantom I,akc, 1 P, Junc 16 ancl 1 8  1 0 ,  Jlily 12, 
1916, FMG. 

Eiytlzemis collocata (Hagen) 
(Plate IT, Figs. 14-15) 

Rrewster Co.: Gartlen Spring, south o l  Marathon, 1 9 ,  July 15, 1930, 
I,I<C. Hot  Springs, 18 ,  Oct. 4, 1935, I-IKG. Jeff Davis Co.: Pllanto~rl 
Lake, 1 0 ,  May 26; 2 8  1 9 ,  Junc 16; 1 8  39 ,  June 9; 1 8 ,  Junc 21, 
1916, FMG. 

Apparently Erythenzis rollocnta is mucll mole abundant in  western 
Tcxas than is E. sinzplicicollir, but this may vary according to season. 
On October 4, at a place where 110th species weie flying together, 
H. I<. Gloyd collected three specimens of the latter and only onc of 
the lormer. Such a small series niay or inay not be indicative or the 
relative numbcrs ol the two species at that time o l  year. 

I n  1930, as we traveled the llighway in  the midst of tlcser t condi- 
tions, we camc quite suddenly upon a most unusual rather small area 
besidc the road about ten miles south of Marathon, known as Garden 
Spring. A small stream, less than a foot deep and from two to five 
feet wide, flowed around a low hillside and for a short distance 
near the highway belore it disappeared undergound. At one placc 
where the stream was widest, i t  supported a small group of desert 
willows, about five leet tall, as well as a rich growth of grasses and 
othcr low plants. T h e  air was alive with darting and dashing dragon- 
flies. We collected here only a few minutes about 10:30 A.M., just long 
enough to capture at least one specimcn of each species seen, namely, 
Erythemis colloca/a, Libellz~llr comanche, Orthemir f r?  I-z~ginea, Pla- 
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llienzis ~zcbornala, and Anax jul~ius.  In 1!)37, J .  Van Tyne and W. F. 
Blair lound Argia ~zahunna, A .  irnmu~zdo, and flespc.ragrion hetero- 
doxzlm here also. 

Erythemis simplicicollis (Say) 
(Plate 11, Figs. IS ,  16) 

Iircwster Co.: Hot Springs, 38 ,  Oct. 4, 1935, HKG. 
In the teneral state, Eyllzemis sinz;Dlicicollis can be readily distill- 

guished from the more robust E. collocnin by the color pattern of the 
;ibdomen. In sii~zplicicollis (PI. 11, Fig. 16) a well-defined black patch 
occupies the apical half (one-thircl of scginent 4- in some specimens) 
to two-thirds of the dorsum of segments 4-6; the n~idclorsal carina is 
narrowly margined with black on thc apical part of segment 2, the 
lull length of seglnent 3, :und basal to the black patches on segments 
4-6; and segments 7-9 are suffusely or entircly black esccpt for a 
geniinatc spot on the dorsum of 7. In collocnin (1'1. 11, Fig. 15) the 
black stripe of the middorsal carina is irregular in outline, the basal 
part is broader than t h a ~  of simplicicollis, and on each of segments 
G-9 or 7-9, widens from base to apex to form an irregular triangular 
area; the palc spots on segment 7, if present, arc widely separated 
on the dorsum. In both species the brilliant green and black pattern 
of tcneral adults becomes completely obscured with age as a rcsult 
of the development of a dark grape-blue or pruinescent blue coloration 
of the entirc body. These (lark-colored adults can bc separated on 
the basis of structl~ral characters. One ol the n~ost obvious t haracters 
that is colnnlon to both males and females is the proportion 01 width 
to length of the abdominal segments. For example, on segment 4 the 
width of the ventral portion of the tergite on each side bctwecn the 
latcral and ventral carinae in ~irrzplicicollis is about one-sixth the total 
length of the segment (PI. 11, Fig. 13); in collocafa the width of this 
part is between one-lourth and one-third the length (PI. 11, Fig. 14). 

Elythrodiplax connnio co?znata (Burmeister) 

Brcwster Co.: Glenn Springs, 3 8 ,  July 13, 1930, LKG. Hot Springs, 
3 8 ,  Oct. 4, 1935, HKG. Presidio Co.: Presidio, 2 8 ,  Aug. 23, 1929, ERT. 

The  specimens from Glenn Springs and Presidio were determined b y  
Borror (1942: 178). Although usually considered a pond species, at 
Glenn Springs Elyfhrodiplnx connnta co?znata was lollnd on or near 
a small stream emerging from springs in a wide arroyo. 
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Ery throdiplax urn bl-ata (LinnC) 

Brewster Co.: 7 miles east ol Basin, Chisos Mts., 1 P ,  Aug. 2, 1937, 
WN. G miles east of Chisos Mts., waterhole on Boquillas Road, 19 ,  
Aug. 7, 1937, WN. 

In  southern Texas ponds support large populations of B ~ y t h r o d i ~ ~ l a x  
~rmbrata.  In the western part 01 the state the species is not comnion 
and I believe the above are the westernmost recorcls for the United 
States. 

Libellula cornnnche Calvert 

Brewster Co.: Garden Spring, south of Marathon, 2 8 2 9 ,  July 15, 
1930, 1,KG. Hot Springs, 26 ,  Oct. 4, 1935, HKG. Jeff Davis Co.: 
Phantom Lake, 18 ,  June 1; 1 8 2 P, June 9; 1 9, June 15; 1 8, June 
16; 18 ,  July 11; and 2 8 1 0, July 13, 1916, FMG. Davis Mts., Limpia 
Canyon (Granger's Ranch), 28 ,  July 4, 1930, LICG. 

12ibellrrla comnnche is sometimes confused with I,. cyanen Fabricius 
becausc both species have bicolored pterostigmas. They are easily 
distinguished by thc white facc of the former and the black face 
of the latter. Both species occur in Texas but records indicate that 
c ynnen is limited to the northeastern counties. 

Libellula lz~ctuosa Burmeister 

Jeff Davis Co.: Phantom Lake, 1 9 ,  June 1 ; 1 8 ,  June 5; I P, June 
9; 38,  Junc 15; 18 ,  June 16; and 18 ,  July 11, 1916, FMG. 

Micrathyria hageni Kirby 

Brewstcr Co.: 6 miles east of Chisos Mts., waterhole on Boquillas 
lioad, 3 8 1 9, Aug. 7, 1937, WN. 

Orthemis fen-uginea (Fabricius) 

Rrewster Co.: Chilicotal Spring, 18 ,  July 1, 1928, FMG. 6 miles 
east of Chisos Mts., waterhole on Boquillas Road, 38 ,  Aug. 7, 1937, 
WN. Glenn Springs, 3 8 ,  July 13, 1930, LKG. Hot Springs, 3 8 ,  Oct. 
4, 1935, I-IKG. Garden Spring, south of Marathon, 18 ,  July 15, 1930, 
LKG. Jeff Davis Co.: Phantom Lake, 18 ,  June 16; 18 ,  July 11; 
1 8 ,  ~ u l y  11, 191 6, FMG. Presidio Co.: Presidio, 1 8 ,  June 30, 1930, 
ERT. 

Pachydiplnx longifiennis (Burmeister) 

Jeff Davis Co.: Phantom Lake, 3 8 2 9 ,  June 20; 1 8 1 9, June 2 1 ; 
and 1 8 ,  July 1 1, 191 6, FMG. Presidio Co.: Presidio, 4 8 ,  Aug. 23, 
1929, ERT. 
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Paltothemis lineatipes Karsch 

Brewster Co.: Chisos Mts., Upper Cat-tail Canyon, 4300 ft., 18,  Aug. 
3, 1937, KPS. Jeff Davis Co.: Fort Davis, 1 9 (teneral), Sept. 27, 1952, 
RHL. 

The  only previous record for Paltothenzis li?zeafi$es in the state is 
based on a male in the Museum of Comparative Zoology (Calvert, 
1898:312). Concerning this specimen Kenneth Christiansen ( i n  litt., 
May 24, 1951) says, "We have a single specimen from Texas with a 
Hagen label but no lurther data save for a mystic tab with the num- 
bers 9/10 on it in red ink." 

Pantala flavescens (Fabricius) 

Brewstcr Co.: Glenn Springs, 1 8 ,  June 16, 1928, FMG. Jeff Davis 
Co.: Phantom Lake, 1 0 ,  June 15, 1916, FMG. 

Pantala hymenaea (Say) 

Jeff Davis Co.: Phantom Lake, I ? ,  June 15; and 1 8 ,  July 14, 1916, 
FMG. Presidio Co.: Marfa, 1 8 ,  1925, OCP. 

Plathemis subornata Hagen 

Brewster Co.: Garden Spring, south of Marathon, 7 8 3 9 ,  July 15, 
1930, HMS and LKG; 28 ,  April 16, 1937, WFB. Jeff Davis Co.: 
Phantom Lake, 8 8 4P, May 26; 2 8 1 9,  Junc 6; 2 8 1 P, June 9; 
19 ,  June 15; 18 ,  July 13; and 19 ,  July 16, FMG. Presidio Co.: 
Candelaria, 19 ,  Oct. 16, 1928, ERT. chinati Mts., 1 8 ,  Sept., 1931, 
E R T  (Tinkham, 1934, as P. lydia). 

Mature males of Platlzemis s u b o ~ n a f n  are frequently mistaken for 
P. lydia (Drury), because there is apparently only one black band 
across each wing. If a specimen of su l~ornatn  is hcld so that light comes 
through the wings, one can rcadily see that the proximal and distal 
margins of the bands are much darker and correspond to the two 
dark bands of teneral specimens. In lydia this broad dark band is 
llniforrn in color. The  females of the two species are usually not con- 
fuseti, because the wing tips are clear in subot nata and black in lydia. 

Pseudoleon superbus (Hagen) 

Brewster Co.: Glenn Springs, 18 ,  June 20, 1928, FMG. Jeff Davis 
Co.: Davis Mts., Limpia Canyon, 1 8 ,  July 5, 1930, HILG. 

The  only specimen of Pseudoleon superbus seen in Limpia Canyon 
was taken at a small pool in the semidry stream bed near the base 
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of a cliff not far above the place where the water came to the surface 
to form the small stream described under Ae5hn.a dugesi. 

Syrnpetrurn corrupturn (Hagen) 

Rrewstcr Co.: Glenn Springs, 1 0 ,  June  1'7, 1928, FMG. Hot Springs, 
46 ,  Oct. 4, 1935, HKG. Chisos Mts., 18 ,  Sept. 29, 1935, HKG. Jeff 
Davis Co.: Phantom Lake, 3 6 ,  June 15, and 1 9,  July 14, 1916, FMG. 
Limpia Creek, 2-3 miles north of Ft. Davis, 2 9 ,  Oct. 7, 1935, HKG. 
Musquiz Creek, 6.5 miles southeast of Ft. Davis, 9 8  19 ,  Oct. 8, 1935, 
HKG. 

Tramea lacerata Hagen 
(Plate 111, Fig. 17) 

Jeff Davis Co.: Phantom Lake, 1 6 ,  July 13, 1916, FMG. Limpia 
Canyon, Davis Mts., 28 ,  "Gottholt Bros." (listed by Tinkham 1934: 
217, as carolina Linnk). 

I t  is often dificult to identify speci~nens of Tramea lacerafa, T .  
carolina, and T.  onusta by the color or by the size and shape of the 
basal spot of the hindwings. In life, especially when they are flying 
in bright sunshine, carolina and on~rsta are distinctly red species, and 
lncerata is dark brown or black with purple reflections. In preserved 
specimens, the red wing spots appear to bc brown, and often the 
recl of the body also will appear to be brown. In si7e and shape the 
basal wing spots are most similar in lacerata and carolina, although, 
especially in the females, specimens of ra~ol ina with reduced spots 
can easily be confused with onusfa. These three species may be dis- 
tinguished by other characters as follows: 

1 .  Male, hamrclc\ shorter than lateral lobes of abdominal segment 2, inferior 
abdonlinal appendage less than 1/2 the length of the snpcriors; female, vulvar 
lamina short (about I,$ of segment 9), with a distinct marginal lobe or protuber- 
ance at mid-length on each side of the median clcft (Pl. 111, Fig. 17) . . . .  lncerata 

1'. Male, hamrllcs as long or longer than lateral lobes of abdominal segment 2, 
infc~ior abclo~ninal appendage motc than 1/2 the length of the superior$; female, 
vulvar lamina more than % the length of segment 9, no lobe or protuberance on 
margin of median cleft (1'1. 111, Figs. 18 and 19) . . . . . . . . . . . . . . . . . . . . . . . . . . . .  2 

2. Male, harnulcs only as long or very slightly longer than lateral lobes of abdominal 
scglnent 2; female, vulvar lamina two-thirds the length of segment 9 (Pl. 111, 
Fig. 18) . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  carolina 

2'. Malc, hamules about one-third longer than lateral lobes; female, vulvar lamina 
subequal in length to segment 9 (Pl. 111, Fig. 19) . . . . . . . . . . . . . . . . . . . . . .  onusta 
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T ~ a r n e a  owusta Hagen 
(Plate 111, Fig. 19) 

Jcff Davis Co.: Phantom Lake, 2 8 ,  June 15; and 1 8 June 16, 1916, 
FMG. Limpia Canyon, Davis Mts., 18 ,  July 5, 1930, HKG. 

Bre~vstcr Co.: Hot Springs on the Rio Grande, 1 9 ,  Oct. 4, 1935, 
HKG. Jeff Davis Co.: Davis Mts., Limpia Canyon, 19 ,  Oct. 5, 1929, 
ERT. 1 mile north of Ft. Davis, 1 P, May 12, 1937, TVFB. Limpia 
Creck, 2-3 miles north of Ft. Da~ i s ,  26 1 9 ,  Oct. 7, 1935, HKG. Mns- 
qui7 Creek, 6.5 iriiles so~ltheast of Ft. Davis, 4 8, Oct. 8, 1935, HKG. 
Phantom Lakc, l 8 2 P, June  9; 1 8 3 9,  Junc 16; and 1 8 1 P, July 
13, 1916, FMG. 

Brewster Co.: Chilicotal Spring, 18 ,  July 1, 1928, FMG. Glenn 
Springs, 1 0 ,  June 21, 1928, FMG. Jeff Davis Co.: Davis Mts.-Cherry 
Canyon, 2 8 ,  July 8, 1916, FMG; 1,impia Canyon, 18  (incomplete), 
Oct. 5, 1929, ERT;  near Miter Peak, 1 8 ,  Oct. G ,  1935, HKG. Musquiz 
Creek, 6 8 3 P ,  Oct. 8, 1935, HKG. 

Lestes alncer Hagen 

Jeff Davis Co.: Ft. Davis, 1 P, March 30, 1937, WFB. Phantom Lake, 
1 8 ,  May 26; 28 29 ,  Junc 15; 4 8 ,  Jnly 11, 1916, FMG. 

Lestes disjunctus Selys 

Jcff Davis Co.: Davis Mts., near Miter Peak, 18 ,  Oct. 6, 1935, HKG. 

AGRIONIDAE 
Argia hinei Kennedy 

Brewster Co.: Chisos Mts.-1 P, July 12, 1930, LKG; 2 8 2 9 ,  July 
17, 1930, E R T  (Tinkham, 1934, listed as uiolnc~n);  Upper Cat-tail 
Canyon, 4300 ft., 1 8  29 ,  Aug. 3, 1937, KPS. Glenn Springs, 28 ,  July 
13, 1930, LKG. 

Argin hinei is so closely related to A.  uiolac~n Hagen that it is difficult 
to distinguish them at first except by dircct compari~on. A.  hinei is a 
Inore slender species, its violet color ic usually morc delicate and 
orchid-like, and there arc slight but distinct differences of diagnostic 
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value between thc two species in the shape of the abdominal appen- 
tlir~es oC the males antl of the vlrlvar laminae o l  the females. In  the 
Inale ol hinei ,  each superior appeildage (in dorsal view) has the apical 
margin from base of lnesal thumblike projection to lateral apical angle 
tlistinctly convcx; in uiolncen, this apical margin (exclusive of sensory 
Iiairs) is almost straight. I n  the feinale of Irinei, the rncsocaudal exten- 
sion of each mesostigma1 lamina is prolonged, columnar, and almost 
erect, ant1 llas no small knob or tubcrcle at l~ase; in .iliolacen, this 
cstension is flat and there is a sinall knob near the mesal irlargin at 
base (best sccn I'ronl 2111 oblitlnc latcr;~l view oT the projection). Both 
slx:cies have been taken in the Big Bend Region, but not during the 
saint month. T h e  ahovc are the easternmost United States records for 
Irinei. 

A rgin irn?i?z~nda (Hagen) 

13icwsler Co.: Glcnn Springs, 2 6, July 13, 1930, LKG. IIot Spi-ii~gs 
on thc Rio Grancle, 1 8 ,  July 12, 1930, LKG; 9 8 2 9, Oct. 4, 1935, 
HILG. Garden Spring, south of Nlai-atllon, 18 ,  April 16, 1937, WFB. 
JefI Davis Co.: Davis Mts., Chcrry Canyon, 1 9 ,  June  28, 1916, FMG. 
Musqu i~  Creek, Oct. 8, 1935, 1 8 ,  IHI<G. 

Argia rnoesta (Hagen) 

Rrcwstcr Co.: Boquillas, 28 5 9,  Aug. 10, 1937, WN. Chilicotal 
Spring, 28 ,  July 1, 1928, FMG. Hot Springs on the Kio Grande, 
48  2 9 ,  July 12, 1930, LKG; 1 P, Oct. 4, 1935, I-IKG. 6 miles east of 
Chisos Mts., waterhole on Boquillas Road, 2P, Aug. 7, 1937, WN. 
JcfI Davis Co.: Musquiz Creek, 18 ,  Oct. 8, 1935, HKG. 

Al;~ici ltzoestn is quitc variablc in the amount of dark coloration, 
especially on the thorax. I have been unable to detect any specific 
structural dilferences or ally distributional pattern or geographic 
~ a n g e  of subspecific significance and am inclined to believe that the 
cxtent of dark areas inay be due to estcrnal factors during nymphal 
growth or possibly during the teneral adult state. I agree with 
Williamson (1912:200) antl with Walker (1953:128) that the dark 
form A .  put~zdn (Hagen) should be regarded as a synonym of nzoesta. 

A ~ g i n  ? ~ i z ~ n t l a  (::~lvcrt new status 

A rgia r~iuitla var. nl~rnila Calvcrt, 1902:9(i. 
Arcin r i l n  Iccnnedy, 1919: 17-1 8. New synonymy. 

Jeff Davis Co.: Ravine (part o l  Limpia Creek drainage) north of 
Fort Davis, 1 8, August 3, 1953, GWB. 
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According to George W. Ryels (letter of January 28, 1957), the 
cpccimen oi i l 7g~n  1r111ndn chat hc collected was lo~lnd  behind the 
ruins of Old Fort Davis in a ravine having no mole than a trickle 
of water. The  region was one of junipers, scrubby oaks, acacia-like 
shubbery, prickly pear, and bushy opuntias. The  time of collection 
was between 1:00 ' ~ n d  2:00 P.M. and the temperature was 10SO 1;. T h c  
Argin was one ol few insects fount1 and collccted in this place. I're~~i- 
ously, Argia n7zrnda has been known only from A ~ i ~ o n a  and Mexico. 

Calvert (1902:96) described rnz~ndn as a variety of Argla vzvzdn 
Hagcn. Had he not omitted, through an unatco11ntable oveisighr, 
comparing the rnesostigmal lalninac of the females in the type series 
with those of A. uiuidn and A. plnnn, he would hale  recogni7cd the 
specific distinctness of this Argia immediately. Not only docs thc 
female of m z ~ n d n  diPfer from the fcmales of tltc other two in thc 
shape of the laminae but also in having a deep mesothoracic pit 
adjacent to each lamina. A female iron1 the Santa Rita Mountains 
in Arizona, described by Kennedy (1919 17-18, Figs. 3-5) as Argin 
ritn, is identical to the females of mundn  in coloration, in shapc of 
the mesostigmal laminae, and in thc position of the deep mesotlloracic 
pits. I cornpaled specimens of this spccics with the type female oC 
ritn in the Snow Museum at the Univelsity of Kansas and wit11 types 
of n7z~nda in the Museum of  Comparative Zoology at TIarva~tl Collegc 
and considcr them conspecific. Accordingly, Algia rztn Kennedy is 
here regarded as a new synonym of n~zindn Calvert. 

T h e  superior appendages of r17z~ndn males arc dome-shapctl, some 
what like halves of a hollow r1111ber ball CIS seen in l,~telal view, ant1 
each has a prominent, pointed apical tooth. The  tori differ l r o ~ n  those 
in Argia filnnn and A.  viuida (1'1. 111, Figs. 21-22) in that they arc 
transversely elongate ancl confined to the apical ridge of each side 
of the torilcr. The  penis differs from those of the othci two species in 
having the teiminal membranous portion broad ancl roundctl-not 
tapered or thickened at the apex. 

Argin nahunn.a Calvert, new status 
(Plate 111, Fig. 20) 

Argia argioides var. nahz~nnn Calvert, 1902:99-100. 

Brewster Co.: Garden Spring, south o l  Marathon, 108 6 9 ,  April 
16, 1937, WFR and JVT. Jeff Davis Co.: Davis hilts., Limpia Canyon 
(Granger's Ranch), 1 8 ,  July 4, 1930; 1 8, June  25, 193 1 ,  LILG. Limpia 
Creek, 2-3 miles north of Ft. Davis, 8 8 2 9 ,  Oct. 7, 1935, HKG. Mus- 
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quiz Creek, 38 ,  Oct. 8, 1935, HKG. Phantom Lake, 108 7 9, FMG. 
Presidio Co.: Marla, 3 8 ,  Nov. 11, 1925, OCP. 

The  name n n l ~ u a n n  (Calvert 1902:99-100) was first applied to some 
dark-patterned specimens from Mexico which were considered to 
represent a variety of A@a agrioides Calvert. My study of the type 
rnaterial indicates that nnlzuana dillers in  structural characteristics 
from ngrioides and sho~~lcl  be raised to specific rank. The  most con- 
spicuous differences are in the size and shape o l  the tori at the apex 
o l  the tenth abdominal segment of the males (PI. 111, Fig. 20) and 
in tlle shapc of the mesostignlal laminae o l  the females. I n  nahuana 
males, tllc tori are each more than three tilucs as wide as long and 
;ire narrowly separated rniddorsally by about the length of one torus; 
in the felnales the lnesally directed extensions of the mesostigmal 
laminae are separated nliddorsally by a distance of about 0.2 mm. 
I n  agrioides males, the tori are only about twice as wide as long and 
are witlely separated, by slightly less tllan the width of one torus; in the 
females, thc i1ist;tnce bel~vecn the cxtensio~ls 01: tllc lnesostigmal laminae 
is about 0.5 111111. Fl'lle 'I'cxas sl~ecirncns have a reduced black color 
pattern but otherwise seem to be identical with nahziana. According 
to illy dala tlie range ol agrioides Calvert is limited to Baja California; 
t h a ~  ol nahzlnna is more extensive, including Calilornia, Arizona. New 
Mexico, Oklahoma, Texas, and Mexico. 

A y i a  plnna Calvert, new status 
(Plate 111, Fig. 22) 

,4rgin uivitln var.  plat^^ Calvel.1, 1902:SG. 

Brewster Co.: Chisos Mts.-foothills, 2 8 1 9 ,  July 12, 1930, LKG; 
Juniper Canyon, 4700 it., 28 ,  Aug. 1937, WN; Upper Juniper Spring, 
I 8 ,  June 29, 1928, FMG. Jeff Davis Co.: Davis Mts.-Elev. 8-9000 ft., 
I 8 1 9, Oct. 3, 1931, E R T  (Tinkllam, 1934:218; the 9 was recorded as 
1,este.s unguiczilatzis Hagen); Cherry Canyon, 1 8 2 9 ,  June 29, and 1 8 
3 P , July 1, 1916, FMG; Limpia Canyon (Granger's Ranch), 1 8 ,  July 
4, 1930, and 38  19 ,  June 25, 1931, LILG. Ft. Davis, 18 ,  April 14, 
1937, JVT.  1 nlile nortll of Ft. Davis, 1 9, May 7; 2 8 ,  May 10; and 
1 8 ,  May 12, 1937, WFR. Limpia Creek, 4 8  4 9 ,  Oct. 7, 1935, HKG. 
Musquiz Creek, 1 8 3 9 ,  Oct. 8, 1935, HKG. Phantom Lake, 2 8 ,  June 
21, 1916, FMG. 

AT-gia plana was described (Calvert, 1902:96) as a variety of A. uiuida 
FI:~gen largely on the basis of a diaerence in color. The  blue areas of 
ui.i~ida wcre violct in the corresponding areas of A .  filann, and the 
remales o l  the latter hacl a short inferior black stripe on the apical 



half of each side of abdominal segments 8 a i d  9. In the Big Bend 
Kegion, sonle violet \l,ecJrllens, sonre bltre, 'riltl solrle sho~v~ng  both 
colors in the same individual were taken. Comparison of typical 
v ~ v z d a  from Calilornia with pluna lroin Ar i~ona  has iesnlted in the 
discoveiy ol structural clla~acters .cvhicl: call be used to separate 
them. In -c/zuzda males, the down~vaidly cli~ectcd apical part 01 each 
superior abclomillal appendangc is long ant1 tapered gradually to 
a point (Pl. 111, Fig. 21), whereas in plnna, this part is shoit ant1 
narrowed abiuptly immediately beyond the ailgulatlon (Pl. 111, Fig. 
22). In  u z u ~ d a  females, the dorsolateral indentation on each side ol 
the middle lobe ol the protholax is challow and its long axis is sub- 
pardllel to the sutuie between thc nlitltlle 'tnd lliild lobes; in plu~7(1, 
this indentation is deeper, oblique, and confluent posterolaterally with 
the sutuie between the middle and hind lobes. A11 the specimens 
examined from the Big Bend Region havc the stinctui a1 chai actei s 
ol plana. A preliininaiy stutly of more tllan a llrrndletl spccil~lens o l  
i~zunda 'trld of plans indicates that / ) l n ~ z ( ~  sl~ould bc givcn specific rank 
and that all specinrcns taken ir: the legion between the RIississippi 
Ri.c~ci and the Rocky Mount'lins, some 01 which ll'rve been ietoided in 
the literature by va~ious autliois as uiusdn, are actually a blue l o ~ n i  
ol plana. 

Argia spduln (Hagen) 

Jeff Davis Co.: I'hantonl Lake, I $ ,  June  9, 191G, FMG. 

Argin uiolacea (Hagen) 

Jeff Davis Co.: Musquiz Creck, 1 8 ,  Oct. 8, 1935, I-IKG. 

Taxonol~ric notes for A?-gici nioltic-ctr are irlclutletl untler A .  11irrc.i. 

Hyponeura  l~rgens  (Hagen) 

Brewster Co.: Chisos Mts.-18 (incomplete), July 17, 1930, ER'Z'; 
Upper Cat-tail Canyon, 4300 it., Aug. 5, 1937, ICPS. Jeff Davis Co.: 
Davis Mts., Limpia Canyon, 2 3 40 ,  July 4 and 18 3 0 ,  July 5, 1930, 
LKG. Limpia Creek, 2 8, Oct. 7, 1935, HKC. Musquil Creck, 6 3 4 9 ,  
Oct. 8, 1935, HKG. Phantoln L'tke, 2 3 2 0 ,  J11nc 1, 1916, ITMG. 

In Limpia Canyon, individuals of this laige zygopteian species were 
found only on the rocky bank of the north branch near the fork ol 
the stream (see under A P T ~ ~ I I ( L  ~ ~ I ~ P T z ) .  
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Enallagnza civile (Hagen) 

Brewster Co.: Chisos Mts.-138 5 9 ,  Sept. 29, 1935, HKG; 7 miles 
cast ol Basin, 18 ,  Aug. 2, 1937, WN. (i miles cast ol C;hisos Mrs., 
28 29 ,  Aug. 1937, WN. 6 miles southeast o l  Chisos Mts., waterhole 
on Boquillas road, 6 3  19 ,  Aug. 7, 1937, MTN. Hot Springs on Rio 
Grande, 48 ,  Oct. 4, 1935, HKG. Jeff Davis Co.: Davis Mts., Limpia 
Canyon, 1 6 ,  June 24, 1931, LILG. Musqu i~  Creek, 68 ,  Oct. 8, 1935, 
HKG. l'hantom Lake, 18  1 9 ,  June 9; 1 8 ,  June 15; 1 8  1 9 ,  June 
21, 1916, FMG. 

Enallagnza p~~aevarunz (Hagen) 

JeK Davis Co.: Musquiz Creek, 28 8 49 ,  Oct. 8, 1935, IIKG. 

Hesfleragrion heterodoxunz (Selys) 

Brewster Co.: Garden Spring, south of Marathon, 1 teneral 9 ,  April 
16, 1937, J V T  and WFB. Teff bavis Co.: 1)avis Mts.-Limpia Canyon, 
1 8 ,  June 24 and 2 8 ,  June 25, 1!)3 1;  (5  8 4 P, July 4 and 3 8 1 9,  July 
5, 1930, LILG; near Miter Peak, 18  19 ,  Oct. 6, 1935, HKG; Limpia 
Creek, 1 8 (i P, 0 c . t .  7, 1935, HKG. Muscluiz Creek, 17 8 11 9 ,  Oct. 8, 
1935, HKG. 1 mile north of Ft. Davis, 3 8 5 9 ,  May 7; 4 8 6 9, May 
10; and 128 9 9 ,  May 12, 1937, WFB. Presidio Co.: Marfa, 3 8 2 9, 
Nov. 11, 1925, OCP. 

Prcserved specimens of i-lesperng~ion he/e~.odoxz~rtz give only a 
slight indication of the beautiful colors of the living insect. I n  thc 
n~ale ,  thcre are two round bright red spots between the eyes; the 
thorax, except lor dorsal markings of a rich l i g h ~  yellowish brown, 
is pale yellow abovc, paler below; abdominal segments 1-3, base 
oC 8, and 9-10 are red-orange dorsally, segments 4 8  are deep rich 
brown dorsally, and all are yellow laterally. T h e  Semale has a similar 
pattern but the spots on the head and the entire dorsum of the body 
arc golden yellow. 

H .  lleteroclox~rnz has been previously reported lrom the Big Bend 
Kcgion by Ferguson (1942: 149), who found it "comnlon along a small 
spring-fctl creek with scarcely any vegetation on its banks on Miter 
Peak Kanch, JefC 1)avis County (April)." 

Ischnum denzorsn (I-Iagen) 

Jefl Davis Co.: Lirnpia Creek, 2 8 ,  Oct. 7, 1935, HKG. RiIusqui~ 
Creek, 4 3  2P, Oct. 8, 1935, HKG. Phantom Lake, 6 8  49, May 26; 
4 9 ,  June 15; 1 9 ,  July 11, 1916, FMG. Presidio Co.: Marfa, 18 ,  Nov. 
11, 1925, OCP. 
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Ischnura denticollis (Burmeister) 

Jeff Davis Co.: Phantom Lake, 2 8 19 ,  May 26, and 18  2 9 ,  June 
15, 1916, FMG. 

Telebasis salva (Hagen) 

Brewster Co.: Glenn Springs, 28 19 ,  July 13, 1930, LKG. Hot 
Springs on the Rio Grande, 8 8 29 ,  Oct. 4, 1935, HKG. Jeff Davis 
Co.: Musquiz Creek, 448 5 9 ,  Oct. 8, 1935, HKG. Phantom Lake, 8 8 
2 9,  May 26, and 18 ,  July 11, 1916, FMG. 
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Leonora K. Gloyd 

PLATE I 

Acshna dugesi. Lilnpa Canyon, Davis Mollntains, Jcff Davis County, Texas, July 
5 ,  1930, L. K. Gloyd. 

FIG. 1. Color pattern ol  hypotype fcmalc, in lateral view. 

FIG. 2. Dorsum of Erons, hypotype Icmalc. 

FIG. 3. Thoracic color pattern of male. 

FIGS. 4-5. Apex of a1,clomcn of female, sho\ving vulvar lamina and appendages, 
ill 1;ltcral and ventral vietvs. 

I'IG. 6. Abtlominal segmcnts 1-2 of male, in ventral view. 

FIGS. 7-8. Malc abdominal ;~ppcndages, in dorsal and latcral vicws. 

Drawings by the late Grace Eager, Artist, Muscr~m of Zoology. 



PLATE I 



Frcs. 9-10. Ventral view ol abdoininal segment -1 of male, in JTrlo~lia ct-oceipennis 
(Fig. 9) ; u ~ d  B. snttrrata (Fig. 10). 

Frcs. 11-12. Lateral view of ;rbdominal scgrnelrt 8 ol female, in JTelo17in c~.occji- 
f>ennis (Fig. 11) and B. saturala (Fig. 12). 

FIGS. 13-14. Ventral view of ;~bdomitlal segment 4 of male, ill E~-yllle~rris sitnpli- 
~ ico l l i s  (Fig. 13) atrd I:'. collocala (Fig. 14). 

Frc.5. 15-16. Color pattern ol ahdomen of tenera1 Cem;~le, in Erylhenzis collocnla 
(Fi9 15) and E .  simplicccollis (Fig. 16). Dorsolaleral view and dla\\z11 to mine scale. 

Figures 9-14 are all ol [Ire samc magnification. 
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L,eono~-a K .  Gloyd 

PLATE 111 

1'rc:s. 17-19. Vcntr;rl view of  al)clo~rri~ral seglrrc1rt X shoruing vulvar l;~inina, in 
T f - c ~ f ~ f c r r  1trc.e)-crin (1:ig. 15), T .  r.crroliifo (Fig. IH), ant1 7'. oirzc.\ta (Fig. 19). 

1'rc:s. 20-22. Ajjex of ;rl)domitial seglnent 10 of male, ill Arg ic~  i ~ c r l ~ u a i ~ a  (Fig. 20), 
tlol-srl view, ;r~~cl / I .  v iu ida  (Fis. 21)  ;rntl A .  p l a ~ f n  (Fig. 22), ol)lic]ue tlorsolnteral view. 
Since correspo~itli~rg structLrrcs ar-e illustr;rtetl ill Figures 21-22, only those in Figure 
22 ;!re lal)cled. iirl. of]., i~rl'cl-ior a1j11~11(1;1ge; silp UP. ,  srrperior appendage; t ,  torus 
(pl. tori), one of a pail of 1,:rds o~ cushion-like s~ructurcs that apl)aretltly aid the 
~na lc  i r r  ~n:~int;~ining a firm lioltl on  the fern:rlc during copulation ant1 egg laying 
;~ctivitics; in, tol.eola (],I. toreol ;~~) ,  one o f  the small mou~ids or s\velli~rgs on the 
1.aisct1 shieltllike arca bcl~vcen ant1 ~ ~ s r ~ a l l y  slightly poslerior to tlle tori; If, torifer, 
tlors;rl, indentetl area, at  the ;lpes of seglirent 10, Ilearing the tori ant1 toreolae. 
Specime~rs tlra\v~r ill ~ l ~ c  positiorr in \vhich structures call 111os~ easily be see11 under 
tllc microscope, ~11;rt is, ~vi th  the tip ol' al)tlo~rren tilted up\v;l~.d and tlirected sliglltly 
to Llrc rigliL of the source of light. 






