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SPECIES YARIATION IN THE HIND WINGS OF COLECPTERA

 INTRODUCTION

Coleopterous wing venation has besn used for some time as an aid in
indieating phylogenetic trends among families and, in some cases, genera
(soe Review of Liseraturs), It has been thought by the writer that cer-
tain characters nay be sufficlently constant to Justify their use in dif.
ferentiating species. The valus of wuch a study lies not in its immedi-
ate utilization for the identification of beetles-—that cax usially dbe
accomplished Ly means of more readily svaillable organs-—but in the fact
that the hind wings may possess characters vhich, when teken in conjune-
tion with other structures of the insect, will enable ths systematist to
deoscrive a gpecimen more completely and to determins more acourately iis
taxonomic uia.tmmim.

The investigation discussed in this paper wes undertaken, therefore,
vith two objectives: first, o determine the constancy and value of such
specific chavactors, should they be found to existi and second, %o attemps
to correlate the characteristics of the wings with the established rela~
tionships of thes species concerned,

Two genars were chosen for studyt the germs Sllpha, of the family
S4lphidas; and the gemus m of the Cerambyoidas. Thase two gensra
are woll separated phylogenstically; the Silphidas, while not considered
suong the most primitive families of Coleopters, are neverthsless such
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less advenced than ave the highly specialised Cersmbtycidss. Neither Fil-
34a nor Sanerda is entirely sonfined to North America, although doth gen~
ora are well represented on this continent; and since ten of the fifteen
Forth American filpha species and fifteen of the eighteen North Americen
Sanerdas m awailadle for study, it seomed likely that the purposes of
the investigation oould be fulfilled hy limiting it to the North American
aspecies of both genera,
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L&%&uﬁm dealing with the hind wings of Coleopters is not extene
u:lﬂ. and that whigh mﬁm ayecies variation i amwmn‘uy alnogt Noh-
oxigtant, Swalms and Hopping (17). deseride in detafl the venation of a
fov epecies of Lepturines (Comusiyctdns) tut thelr disoussfon is limited
to venation {u the rather varialle anal #ield, and no abtespd s meds bo
seach a dafinite gonclusion, G, B, Hopping, working with the tvide Uiy-
tind {Covmmhycidas) states® that hs was unable to £ind relistle speeific
charasiers in those meudaws of thai group whoes wings he Lovestigated.
The wriver (10) sugcaeded in separaiing Uy a difference in colerabion #hs
vings of two species of ths gamns (yllaus (Ceraniyoidas).

22 the emnaral worke desling with insect wing vensben 1iLile seee
iz ugnally devoted to the ovder Coleopters. Cemstock (1), Needuan (143,
anl Voodworth (18) offar 1ittle thab s parbinent o the present urobie,
ALl are consarnod with ordiual venstional ocharacters,

Twn peperd nay be oconsidered Lo ve of basic Umportanse, howevesr,
Forves {3) and Grabaw (8) sach preseut o theexy %o acceumt for (he Lusic
veuadlonal types among the familiss and superfamilies of Coleeptera,
mummmammmmamu in another part of tho preszant po=
pezr. The ml of the Forbos Adscusslon, (&) dealing with wirng foiding
pabterna, congiders another vhage of ving taxonomy and $hrows more Light
on fumily selatiomghine.

Jood (3) and Soalas (25) have carried the wudjeat one ebep Durilsi,
the former having kayed ovt the wings of the American geners of tho Bue

T S Private commndoation,
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preatidas and the ladter many genssa of Burepean Osraniycidas. DBeih
rapdrs demomatrate what moy 1o acoseam’ Lshed dn femily siuwdies, ard
bare sarved a3 prolotypes for tho pressnt otuly a% semeris levsel,
Toth papsrs utiiisze only veratiem, nnd fiad 43 adaquate fer zunaric
dsvermination,

Fetorence will o nam‘% & fow shmotures and orms vhlcl have
besn treated in pemeral works ned primarily soncammed with wingzs,
Two gush genersl acurces ave Rusdgresw (16) and lelndoo (15).

5noe any taxsnenfc staly necessarily depsuds on geine under-
standing of the sroups concernad, the fellewing damenculc maserial
was rolied uwpomy for Jaceads, Fald and Joutel's Jposvesh ol i
Serma Sanenda §201 fov Sliabes Torm's Svncpaia o sba Alsbidse (Vi
asd Tefonte's Syogasda of 3ha 3lubeles (110, Finel suthezidy low
validily and nomsnclature of all spacies was Jeng (22).

A goall part of the materfal progented lendg itsslf v sta
biaticel anmiysls. %be referencas used in this connschlon were
Sendall {9) and Hotelling and Pabet {3/,



The ischuigue wsed in nowndinmg the wings is comparadively simple,
Asleantion of o gpsaimen 12 sasily sccomplished Wy auntoslaviug for 30
ulmutes a% 1S pounds prosanes oY bWy several days in a relaxing jJow,
Yhen thorvwughly zolazed, the elyiwon is reised ard the wing svipped
fimly asvous the basal sclerides with a palr of fine fowveps. Since
a baetle is conventlemally pinned thwough L3a richd #lylron, the lafh
wing 43 Sairen in nsarly all osses. A steady pull removes Shs Dasel
sclsrites fvom thefr attachbed mmucles vithoud tsaring aither dhw wing or
the thotax., ©s elytvon mxy theos e allowsd ¥¢ edurn %o 1%s worsel
poskifon, ani tho specimen i3 exbercally wninjured.

“he wing 39 washad Ywyougly fn abecivie alechol fup mm e Fo
ubes, wnfolded, and spresd Yy means of forsery., Held in 5 spreed posi-
sdom, £% 48 then fmnezmed Ln zylevs for a mimbs or twe, Snall wings
say o reocved fmnedfataly a% this point and ploced on » aiids; lasger
wings mmat s allowed %o dvy for twe or fhree mirmies, still beld
forceps in » apread position, hafors being velcased. On the olide, Whe
tasal soleriten ave cud awey basald o the arcuius, and Iha wing siven
fbs final spreading and orisndabion,

Both dalswe and Slartte have been uend ac media, 3he labter Vedng
praferred Desuuse ¢f 435 grest tzansparenay exseyh in casss wiere the
ving $3 $9self trengparent, |
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Dundamental. Sharscters

As might be expected in nrgans not in contimual use, the wings of
Colsoptera show a certain smount of individual wariation, For that rea-
son a sexies of from three %o twenty-two specimens was used for each spe-
cles, and only characters which were constent throughoub an entire gemus
wore considered, To reduse further the chance of inbtroducing variable
characters into the keys, characters which were observed to be unreliable
in one species vere avoided, or reduced $o only secondary importance, in
the description of another spacies,

Three major groups of gharacters must ds considered in examining the
wings of Coleoptera for apecies determinationt venation, coloration, and
chastotaxy. These categories will be discussed in detail as their fmmedi-
ate applications arise, but, %o avoid duplisation, fundamental definitions
and evaluations common to both Silpha and Sapexda will be reviewed at this
point,

Venation appears to be of little wvalue as a specifio character, It
is quite congtant in Both genera, and shows little variation among apesies,
Only in E4lpha discicollis is venation alone depended upon %o separals a
gpecies, Since nsarly all other characters are located by reference %o a
vein, however, a thorough knowledge of venstional nomenolatusre as applied
to Siloha and Saperda ie essential to the proper use of the keys,

As previously mentioned, two principal systems of interpretation are
available congerning the wing venation of Coleoptera: that of S.A, Graham
and that proposed by W, T, M, Forbes, They are compaved in Tadle 1.
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Table 1,
Comparison of Forbes and Grahanm Venational Theoriss

Graham .. Corresponds to Torbes
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It ig not within the scope of the present paper to compare the rela~
tive merita of the two theories, As may be resdily seen, they differ
congiderably, Since the Forbes system acknovledges the presence, or re-
cent atrophy, of veins in the apical portion of the wing, and since such
veins occur and must be comsidered in both §iluha and Saperds. it is more
applicable to the pressnt study and will be used here, Flate I fig, 1,
and Plate III, f£ig, 3 4llustrate its application to typlcal wings of the
two genera. | | ‘

Coloration may be divided into {a) ground color and (b) ‘mﬁt&m
Ground tmlw is the diffused pigment which covers the entire wing to o
greater or lesser extent, It is of considerable valus in separabing the
gpecies of Siluhas of much lsas welus in Soperds. Pattern may be defined
as the more or less sharply demariced aveas of pigment, usually near the
radial oell in Sgpexis or the stigme 4in Siluha.

In gensral, it msy be noted that characters dealing with either ground
color or pattern are best observed under natural light and with 1ittle or
no magnification,

Chaetotaxy also presents many characters which are of wvalue. In ad-
dition to the microtrichia which cover the entirs wing in a rather deuse
pubescence, setas dorns on the hind margin vary in length, position, and
diameter,

The olfactory pores desoribed by Melndoo (13) were found on the wings
of both Silphp and Sapenrds, Dut they were more abundant on wings of mem~
bers of the former gemus, Closely am)mﬁaa vith them are strong spinose
sotae which are guite diffdrent from the normal pubescencs of the wing and
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are not figuved by Melndoo, The fact that such setae are found %o be
paired, eadh with a pore, on a Ooccinellid wing (Adalia bipunstata 1.)
suggests that they are also sensory in nature, However, since in all
genera obacrved they frequently éam at some distance from any vein, and
hence from any nerve, it is doubtful whether they are sensory in all cases.
Suffice it to say here that, in combination with the groups of olfactory
pores, they are of intereat as desoriptive ard secondary tawonomic cham-
acters,

A geta normally arises from s specialized area of mcuiits}.o. the al-
veolus, which remaing to mayk the gpot from which the seta may have been
broken, (See plate IV,fig, 6, al.). Setme in the basal part of the wing
are particularly prone to breakage, and when this ocours it is impossible
to distinguish empty alveoli from atypleal olfactory pores Ly miocrescoplo
examination alone. Sincs pores are sensory they must be directly connect-
od with nerves; and singe wing nerves spparently travel only in veins, 4%
nay be inferred that structures some distance removed from veins are tiue
alveoli, Howeyer, when the questionabls aslveolus is on a veln, this ori-
terion is lost,

Therefore, in defining setal clusters it has been found necessaxy to
include the olfactory pores in the given area as well as empty alveoli and
rempaining setas; and the term ®setal cluster® as used in this paper con-
notes the $obal gount of all ihree structures. It is realized that this
interpretation is technically inaccurate, btut unless the evidence of hie-
tology is investigated every time this relatively minor character is en~
countered, it 1s the only means of utilizing even such characters as are
available in the pores and setae,
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The setal clusters which are of valus as texpnomic charmoters are
here defined:

Bumaral Clustar. A aroup of four or five short setae anterior to base of
Costa., (Plate I, fig. 2, Ho)

Hadial Cluater. A grouwp of setae on or slightly anterior to the apex of
the Hadial Cell, This cluster is dorsal, (Plate IV fig, 6, Rel)

Yeddal Clugher. A zvoup of setae at the junction of Cu, My +Cu, and Mr,
This cluster is ventral, (Plate III fig, 4, Mo)

Subcostal Clugher. A group of setae on or anterior to the base of Subcosta.
(Plate I,fig. 2, Sco)

Erearculay Cluster. A large, elongabe group of setae and pores on the base
or Radius. (Plate I,fig, 2, Pre)

Pogtaraner Clugtex. A group of setae at the bege of Ou, Just posterior

to arewlus, This cluster is ventral, (Flate I, fiz. 2,Poc)

Apal Clughexr. A group of setae on the base of 2nd A, This cluster is ven-
tral, (Plate I,f4g 2, Ac)

In additior to any or all of the above groups, an occaslonal adyanii~
Sious glugier mey appear in any species. For example, Saperda faxl shows
such a clugber on the costal margin, distal to the redisl oluster. (Plate
IV, £ig. 6).

Except where otherwise moted, measuremsnts were made as followss
Lerngth of wing. MHeesured in s stralzht line from arculus to apex.
¥idth of wing. Messured perpendicular to Redius at the widest part of the
wing. |
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THE WINGS OF SILPHA SPRCIRS

Hom (7) vegards the genns Silpha as belng & rather heterogensous
group, although not exhibiting charscters vhich would Justify fts subddi-
vision inte mmaller gm:ra.. This fact appears to bde verified m the wings
of the several species are examined; they may be separated with comparative
ease and & tentative plsn for their relationships developed, Sush a plan,
together with Horn's conception of $he relationships of the spscies, will
be considered in another pert of the present paper; but the wings themselves
will be keyed sud desoribed befors attempbing %o diseuss their phylogeny,

0f the fifteen species of Silpha liested bty Leng, ten were availadle
in sufficient rumbers %o give an adequate series for study, These ten
species, with the mumber of specimens of each, appsar in Teble 2

Table 2,
Specinens of Siluba

Yenation in §ilpha is homologized with little aifficuliy in the Forbes
system. Conla &s distinot at Ste base in all species and i Wm& at
its apex Ny a heavily pigmented streak anterior %o the tip of Radine, BSabd-
conta is preweunt MMWM for ita entire lensth, joining Radfus a~
bout one-half the distance from aroulus to stigma. BRadius is a strong vein,
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curving elightly towsrd the anterior margin and coming to an abrupt stop
at a bullate area Just before the stigmm, to permit folding of the wing

at that point., The stigma, (ﬁ)' s wiformly plgmented avea, shovs no weins,
Wab is beliewsd to be bounded by R and Re+ ¥, A short protuberance on its
posterior edge, M»&nmaﬁwdtm madwammm o
half, may be homologized ss lst r-m, Stigmate of the epecies of Siloha
ave {llustrated in Plate i1, Also in the Redfal field, Rp and B aze pre-
sent, though rednsed from true veins to heavily plgnented dends,

The Medtal field, st least in the dissal portion of the wing, hes
disappeared entirely, Media being represented only Yy My, a "Cloating'
vein in the spex of the ving, and N+ Ou, & heavy vein curvizg from the
tip of Ou (o vhieh 1t is not direstly joinsd) to the hind margin, In
addition %o $he sbove veins in the Medial field theve oocurs in about half
the specimens examined, without regaxrd %o speoies, & short aromsvein arie-
ing from the bmse of My and extending a little less than helf way to the
stigma, This vein is not menbionsd B’ Fordbes, tmt iz undoubtedly s ves-
tige of ome of the r-m arossveins, | .

Cubitus (Cu) 48 the thind strong vein of the ving, Joined with Badius
bty arculus at its base, it opens the wing by stretching tant the membrane
betwesn itself and Radius,

Iat Anal is a weal veln, reganrded Yy Forbes as being unbranshed in
sll Coleoptera, If Forbes' interpretation is %o de followed, the apparent
18t Az which ocours in all Silpha wings is in reality 2nd Ay. The trus lat
A i broken in all speoimens seen. Its position e enrprisingly coustant,
hovever, and is depended upon for a diagnostic charamoter in one specles.



.l3 -

Second A, i3 s strong vein and is almost Jolued to Ou bty & vestiglal snal
arcalus (sa). Third A is a wesk vein, unbranched, and not closely aseow
eiated with 2nd A, Fourth A, hypothetically two-branched, has retained
in Spha only the btranch ourving toward the tip of the winge—-presumetly
th &,, ALl yeins of a typioal Silpha wing are illustrated in plate I
fige, 1 and 2,

Considerable nse 4s made of ground color in separsting the wings of
Slnha, ¥ithin a species it has been found to vary somewhat in density
bub 1ittle in digtridution, and charscters based upon 1% dppear quite ocon~
stant. As will be seen, it is more useful in indieating relationships
than 1s any other single choracter, since it shows progress from the dark,
moly, undfomly colored wing of gmericans to the well-developed streaks,
spots, and transparencies of hitubexoss and iritubsroulats.

Chastotaxy sesumes s grester importense in fapazda then in §ilpha.
and a di{scuseion of the forus of microdrichia will be given in connegtion

with their application to that gemus, Seta) clusters, as defined in this
paper, have already been descrided (p. 10) and ave figured in Flats I, fig,
2,

A key to the wings of ten species of Silphs is presented:
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Key 3o the Eind ¥ings
9% Sllxba Svegies

Ground ecolor present only along the vedns, the entire
mbm mﬂ, "Wﬁ'.o.loooolQnooooonp.ncooo'z
Ground coley present on at least part of the nexndrans

Q'.l.QQ.‘..'0“.0.....!l‘..“.."00‘.'.’.....'0..‘.'.3

1st A yeaching hind margin midway between My + Ou and
m‘z (m°° Il ‘38¢ a)"l‘"l'ﬂ!"’.‘t.g. :

lst A reaching hind margin two-thirds of the way from
2nd Ay to My + Ou (Plate I, iz, 3)........suvinensnsis

a:nmmwmmmmmmymwmmm
t !' w‘nsl".'...t!t..'ﬂﬁtl"ﬂlll...!h.l“’. "

Ground coloy much lighter on basal portion of membrans
‘h‘a Ql”uh‘”.UOC’QQQ"il.’b.i"‘t.0!'..!“!#0....‘.-“

Apex aod basal half transparvent; ground color sharply
Sruncate at center of wing (Plut. t’ fig, B)OOO'anop&

BP0 AAINVORERIBEPREIEIRNENIRESRTEED ot oo o RE RIS b

Ground color not as &N’t‘...........................5

Contor of stiguma dlatinotly less than half of the dis-.
tenge from arowius %0 8DEX........0.0 00 gEACADURGLASS
Conter of stigma near or beyond the center of the line
&‘f‘ﬂ.ﬁ ‘mﬁv‘.IQOOQGQQIl'.t*‘n’.o.-Outllolttililiiciﬂé

Protuberancge of let en arising from basal sixth of a
long, nayrov stigma; ground color between B, aud Wy
Wm (ﬂ&” II)OQ.."'.‘Ql..b"n‘.l"'ﬁ’.. :
Protuberance of lst »-m erising from besal third of a
short, tlunt stigma; ground oolor between R%. and My
usually with trensparent spot or streak (Plate I, f£ig.

6)"'0....00'0.'l‘....'”'.l.‘.'dllﬁ.’i‘ﬂv“lﬂ'.’l'.!

Hind margin from tip of lat A o t4p of My + Ou bear-
136 noye than twelve ﬂmﬂﬂm.ootsoq»nooo-voa.'oa
This region bearing less than six microtrichia; usual-
17 mm Mm"...‘..‘.“t.‘DQO".Q..O.'OI\...Q

Ou a dark, chocolate brown for at least half 4%s lenmgth

Gn & ‘aﬂ'ﬂg y‘llﬂﬂ‘fh h’u‘“v.t’.iloﬁdiiiiIl;h&kﬁh‘g‘l‘
Cu a dark, chosolate brown for at least half 4ts length
naveboracensis

GRACRPANAG PP RIIIRIBEIENRNASAEERNIONROINOSD ,

Qa a fM' y‘llMlh bM¢oo‘ot¢o-n-t-ontoatoom
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Siluha discicellly Brulle
Soloration. EHadiug stigma, and Cu dark brewn; other veins mach 1izhter,
Ground color lacking over entire wing, exaept for s narrovw band anterior
to ¥y and a eimilar dand anterior to M+ Ou,
Yenakion. Costa weak Tud distinet, ons-half as long as subsosta. Sub-
costa extending freely to hinge between Radius and stiges before joining R,
1st A broken, its distal portion neavly perpendisular to B and reaching the
hind margin half way or less from the tip of 2nd A, to the tip of M, + Cu,
Vein r-m laciking. |
Lhaskotaxy. Discal esll and anterior third of apex densely pubescent, the
nierotrichia seperated Yy less than their own length, The remainder of the
wing is more sparsely pudbescent, but in no region are the micretrichis sep-
arated by more than three times their own length, MNarginal setas strong,
ahout five times as long as pubescence of vanrms, and separated By less than
half of their length, Posterculars, 16181 suboostals, 14-16; anals, lacking.
Bemarxa. length, 18-19 mm, Width, 7 mm, Plate I, fig. &,

Silpha surizspensis Fabricius
Coloration, Veins light ohestmt brown or yellowish, OCround color, as in
the preceeding species, present only along wveins, giving the wing a faded,
washed~out sppearance, ,
Yonation. Costa short Tut distinot, Distal portion of lst A reaching hind
margin two-thirds of the way from tip of 2nd Ay to tip of My + Ou. Vein 4th
A, strong and complete, reaching nearly to hind margin, Vein r-a present in
thres of the six vings observed,
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Chastdtaxy. Pubsscence in the vicinity of C and R dense; on the other parts
of the wing moderately light, Hind margin glabrous. Postarculars, 12-19;
subcostals, 10-21; anals lasking,

Bemaxke. VWing elongate, hind margin nearly stralghts R short, placing cen-
ter of stigma less than one-half the distance fryom areulus to apsx, Leagth,
16-20 mm, Widsh, 6.8 mn, Plate X, fig, 3.

£4lnhs amsxicong Linnesus
Soloration. IEntire wing dark, smoky brown, Main veins (B, Ou, 2nd Ay)
yellowish at their bases, Pattern distinet, an oblique pale strealc showing
batween R, and My, the ground color distal to this styeak somewhat lighter
than that basal to 1%,
Yenation. Costa strong near its base and apsx, Vein 2nd Ay well separated
from 2nd Ayt at no point closer than twice the width of 2nd Ap,
Chastotaxy., Dengs pubescense over entire membrane; somewhat less densge on
vanrms, but nicrotriohia here etill separmted Yy less than their owm length.
Hind margin setiferous, the getse being about three times as long as pudes-
cence, and separated Ty from two %o ten times their own length, Postarculars,
5-14; subcostels, 5-11, usually extended in a single line; anslg 2.7,
Repaxics. Costal margin nearly straight; apex slightly reflexed, Hind mar-
gin rounded, indented at tips of My +Cu and 3rd A, Center of stigma well
beyond center of costal marzin, Length, l4wl5 mm,; width 5-5.5 mm,

Silohg tritubexculats Kirhy
Bagsal half and apex of wing transparent, the ground color sharp-
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ly truncate basally along a line through bese of stigma, tip of Ou, and
tip of 2nd A,, Veins R and Ou yellow; stigma light brown; other veins
yellowish brown or trangparent. Stigea only slizhtly darker than dariest
ground color,

Yenation. Costa distinct only at base, Stigma relatively short, pointed,
three times as long as wide, Vein 2nd Ay widely separated from 2nd Ap,
and strongly simate, All analas so faint as to be nearly transparent,
Vein rm lacking.

’ Pobescence of diseal cell and vanmue moderately dense, but

extramely short; on apex somewhat longer. Marginsl getae mmerous from
tip of 3rd A to tip of My, separated in some cases Yy less thon their own
length, Postarculars, 4=12; subcostals, 5~10; anals,b-16.

Remaxksg. Costal margin nesrly straight from base to stigma, themce curving
smoothly to apex, Hind margin smeoth or very slightly simvate, Length 8,5-
9 mm,; width, 3-3.5 mm, Plate I,fig, 5.

Coloration. CGround color ;reuwtah brown, Radivs and stigme 1light chestmt, .
Cther veins yellow, Distritution of ground color extremely irregular, trans-
parent stresks and spots appearing in all cells, A particularly moticeadle
transparent streak appears obliquely between R, and ¥;, A similar streak,
gonevhat less pronounced, is of secondary diagnostic importance in §. hiln-
Ieroga; however, the larger size and shortened Radiug are sufficient to
differentiate the wing of gugdripunctata from that species. Cell 2nd Ap
trensparent, bordered apically with a disbinet yellow band of ground color,




vhl&a

Yeanaklon. Costa presant =t vass, Stigme druncals ad tase, Bamtly
poinded ad gpex, Tein »~m presend in two eud of thrve spscinoens cb-
gsoxrved,
Sosatclaxy, Pubsscance of discal cell and vanmg shiort and dewse) on
apex somewhat longer. Tubsroles preminent in all aveas: nsariy as
long as the nievotrdchia they sypert. Harginal 38bas mmercus, Lo
equal in Lengih, Pubescensce exbsuling %o hind mamgin at times and
singling with varging) setas. Subeostals, l-lly peataroulars, O-5¢
anaig, =%,
2emata. Apex wwsvally leng, placing stigrs at or befomw the senior
of costal mawygin, Find mawgin glightly and sverly indented at tha aplses
of veins Ty, M+ Qu, 20d Ay, and 374 A, Rength, 13 mm.j vidbh, Y9 ma.

Siloia laondoa Zerbat,
Zolokation. fGround colow walforzm 1ich$ Lrown, axbending frem tip of
wing ovowr Lt endire width a3 far Lasad as ¥ip of 3l A awd exuibiltiog
115%i¢ variatien in density among the specizens sesn, Stigme davicwy
Imaidon. Veration noymal, #h A welldoveloped. Stigma extrenely vaiw
row, £ive or ghx tines as long =28 wide, %he protudeszsnce of lat P am
rheing Tronm 4% about one-sixth of the way fvom Wass te zpexz, muoh fage
ther bagad proportionally than in auny other spacles. Veln vem presens
in five cut of seven vings clserved.
Shaptotay. Ving dengely and unfformily pwivescent, the miovotrichis 9w
dneced %0 nere pointed tubsyeles on dfson) oell and vanms, Bind marsin
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witk a narvow globrous band, moderately sotifercus over i3s entire
length, Suboostals, O0-10f postarcularae, 510§ anals, 2+15.
Bgpagzicg. Tengih, 9-10.5 ma,; width, Yl 3 mm,

: - Slizka iresqualis Tabriotus
Solorabian. Redivs, Ou, and stigma dsdc brown: R, and ¥, yeilowish
Prown. Gpound golor undform, modsrately ligh$ brown, Discal osll, Jue
g, and Tteeal fTovrth of vemma transpavend.
Isuation. Coste distinet often ad tmse and alvays ad aper. Stigma
Viundly pointed, not move than five tinmes ag long as wide. Vein 20d 4y
well separwled fyom Znd Ay; Ath A shovt, slighily ourved. Vela »-n
progunt in two-thivds of the specimans obasvved,
Soagtchany. Tensely pubsscent on disesl cell and apexp vanms and Jue
o graveely pubesgent, Hazginal selae showh, stoud; ssattazed =long
hind vazgin fvom Yase of wing to apex of My+Oun, Subgosiaels, S-i(;
postavorlars, 2-6) anals, 7-10,
2exazg. Find savgin simwte, indented at apioss of My, ¥+ Ju, and
20d Azt expmaded between 204 Ap and Fy+ Ou.  lenglh, 10-11,5 ma.p widih,
3eFwits5 vy

Slnka Minlasman beConte
olaraticn, Ovound color limited to eploal half of wing, though ot
ghazply trongade, OCharacteristic trmensparent siysal extends from o
point twoethirds of way from base of B to point ot $4p of My, Veina
exibit in gensral less plgmentation then do those of the preceding
spoaies, thongh stisme vanges from Light ten %o davk brown, Todn M+ Gu
eppveciatly daricer than Bp and ¥y. Analg ddsbinct.
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Ymalign. Veaatlon nommal, lst A nearly entire; 2nd &y move sizvabe
then in most other speciss, typically as in plade ¥. figz. 1. Apex of
stigma poorly defined, bluntly vounded. Vefn »wn pressut 4in 2ll spocie
Shaglotaxy. Pubessonce undform and dense, occasionally exzbanding %o
i wapgin, Micretrichia in cell Ry slightly longer than ihooe of o
corresponiing region of gamoss, 4. 8. adoud Zour tines he laoghh of
thelr tubereies. Hind margin aparssly setiferous along Lie eubive
length, Subcostals, ladting: pestavculaps, 2e15; anals, 3-39.

Bagegdza, Length, 9.5+10.5 mn.; width, 2.5 em,

S0k pevsheracanaia. Forsher
Soloxaiion. Owound oolow woiform, modevately davc Wown, 2l dlstrivocad
as in ijnasoualis. Badivs end Ou yellovwish st thely Tases, aploal wadd
darc brown and concolovous with sthgma. Aplosd veins (R, 1%, aod M+ Oud
lighter than R and Ou, Apex of R often darizar than stigen.
Yeuation. Oosta dfetinct only ab mpex, eleswhere ouly a planenied Liza.
Ctiwr venation nosmal, ,
Shastotaxy. Dodirely and deusely pubescsni, Hind marein glabwous, swe
capt for an occasionml gota. Subeogtais, J-l0; postarclars, O=il anoedd,
12-19,
Bompgks. Costal margin wmoothly rounded; apex siightly vedliemed. ‘g
widest at a point on hind mewgin belween 1st A and nd Ay, Tded saogin
straisht from t4p of 1ot A %o apems slightly indenved ad tips of i+ a
and 2t ¥y. length, 10«13 mm.; width, 44,5 mm,



*m.m

in densify from neavly Sronsparent %o o moderntaly dostz beown, Salde
sl ablgre dietinetly dosfesy than oxed oolor, Iesal half S0 tw-thdads
g aloag biod norein 28 far bosal as 4dp of Snd

iy 4he ondire vacalndor of oall Ob mey Be Leansxuadt,

Pinod for nawily half iSe lenghhy pecely do-
necaddng the ellivkioal &n sorw soocinons,

saaidng S0 becxse sondipt vownded on both A% anberdor andl poslaricr
npgias and having the protudersnos of lob =0 greedly yeduoad, Vein
P wonk Wl peogent dn the aix  spoofoens observad,
aving aa 145006 moge ten yointed tubevdles, The lougsat (i osii
Bp) ave nod nore than twilee oo long as the tubareles wich mypoord b,
Hind rosgin oparoely sebiferous in odlls 224 A, and J2d A, Acsl owioe
shry wdon present,  Soboottals, 0w} poshosoulors, Owly cimda, U<l
Geaaxine leagth, 10-21.5 o wAddh, DO mm,




The wings of Jopedds mey be chamastorized as being parallel, some-
tinez lancevlate, in outline; wadlial cell closed, small, very liitle
longer then vide, and situated slightly beyond the midpoint of the cos-
tal mangin, Vein lst »o is never longsr than width of the zadial ocell,
often oompletely atyophied. The Medial reaurvent (vein Mr) dosw mot exm-
%aal basad Jarther than bass of the redial oell, ?M@lf%’mm-
are typically parellsl, uneonnested, and three in mumber, The veis in
~ the posdtion of 4h A is beligved, Tor remsons alreedy noted (ses p. 13)
%6 be 4th A, since i%e curvature in all wings soen im towsyd the Vase
of the wing, Oolor pattewn is umsually welledsiised, and amm:m-
tod in plabe IIT, fig, 1, vhich uay be considsred typlesl of the gemus
as regards ouiline, pattern, snd vemaMom,

Of the major categories of charscbers previcusly mentioned, iie
most important in Sapaxds appear to be Yhose of chastotaxy. Spluoss
sotas are found in sevaral aveas of nsarly all wings, and Sheir presence,
size, and muober, as well as thelr locatifon, iz quite constant in several
species. The aetas of the greatast value are those on the ovslai nergla
of Lmd, Gleal %o the radial clugber (plate IV, fig. 6) and Shose of
the medisl cluster of mpifom..

fo addftion to tha lavger sotad, ricrotrichia of the desaeuco ave
ugsd t¢ divida the gems intc Wwo nain greupe of specles, Miavoirichia
appeax to e of two Yypes, as illusiveled in plate IXXI, fig, &, Seth
typos may ocour on & singls wing, btubl in the ares Just suvexdor to i
ona oy the other zveally predomivates, 3y exaniratisn of thaes wioyo-
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trichia, calaamade. Wbk mowiliss. cneclex hesakds 02 adligua
may e ssparzied from the other spesies of the gems,
Horpiology of the micwodrichial atiachnent in the galaazaba croup
is wncerhain, A oierotrichiun ab ids ase is DAfld, with one pwvjecilicn
siightly longar than the otber, Ielow ks VALIE Dase, the surfase of
the wing is sppevently everted, foming o emall villvs or fulercis iw
saopers the miavodrichiwm, &he whole 13 wmproxdsalely onn-tonin &
long &8 the dismeter of Wy, |
Mlovotiriohia in the correspondiig avss of avy apecios ¢thor thes
thoas nenSionad gbove awe disbinetly and obliguely Pruneate ab bue s,
the area in ovantagt with the wing being siightly lazgor ﬂu& SRE e
a3% powsidbie aross-sestion, e villua-illse pro®uberanc® CoouUTS, 230
gush niovetrichia sre elliptical in cvoss-esction, slighdly curvel, wni
from ona-£5f3h %0 ons-fourth as long ce the ddameter of Iy, {Flale Lii,
2is, 1.
Satad oz o7 neay the hind margin ¢f the wias oilifer vasful seconiomy
thelr presence on & vein is signiflcant iv one upecies (muiisa).
Golozation, as applied %o the wings of Smpayls, may Do verambicual,
groand golo?, or pattern, TVenaSlonal plonactefion Lo of pzreal 7aive in
the gudacsia, arculus, Media, and K, +Ou of seversl spsoles. Jwwial sviox
ig used in She {dendification of galoaraia, ealila. ond lasclion, aud
ofZars good escondary chavacters Lo othayr speedss. I3 is of perticuise
value in separating caldaxabn. sines ite absense, slways Svom twe vegiuns
of, and usually fyom the entire hind warsin, gives 3hal mevgin a hazy ape-
pearance vhich ie charasteristic cf the wpsoles., Pabtern L3 of listle
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valus in separeting the wings of Sapexia oxobypt a¢ a secondsyy chavester,

Tooation in Separds $e relatively sonstant, Some varlatdon scowrs
mmmwmmm, mxmhe@xaam mmmﬁ
the anals %o show wx«w branchos, am the Mﬁ of thwe Mw"%-\- S
fosic, Tons cf these charasters is Mﬁ‘iﬁmﬂy «amm %o be W@mﬂ
ia isolating any spsoiea. Howeves, uinge a dlear understending o7
tion as 1% m&i% %0 m is amﬁm far aew Mwmﬁmim
eﬁ ey characher "; the wﬁn in a W&& Wﬁm& ave bpledly pe=

mmzmmmmmmrmaf me@, mmmmw
specion w be &M‘kmm for » short dstance. m W swata o

aba. 1% s not precedsd by a mesbrie,

mmmuammm M&la& mmwmm mm&%w
mhwwwammmmw that vein,

Fadiug fs the first slwvoug veln of the wing, &% Wﬂ Zvou Oisiow
half to thesewfourths the length of (he wing, and tewminates in a hacde
gpberiosl to samleovold Tedial oall, homologous Wi the sbigm of Bl
and fomdd Yy the veing Re and ¥, Twe ovosdeveins oxbend posbewicily
Zvon Bap the Yst and 204 aw@ oroesvelng, Vein it s-n wrles i iencts
in &iffexant spaciep; 4% mey Ve necrly as lomg ap tha Ww@ ddamobor
of the rndial oall, or redused o u mere stumy, %?m%ummmm
in a1 Cereslycilae Yy a thiciened, dadidly piguented line antexies to,
and half the length of, ¥y, |

The medfal 1414, as in Siiphs, whiviis a flosbing By and i, + 0o,
the Latter vein attached te the tip of Ou. ®n adiftten, & sbaong v9in
arches vp fyem the Mp of On aud curves desed, reselving ub 164 bip i
poaterior god of 204 zem, Thds weln iz tho Hedial recurwond, denigse~




%04 in figuess by lr,

Gullus ocours maﬁar as mm—-m stmgm in $he center
Mthovmsaaa mmmemmmm%+w.

%mumawwia maiher sowplicated, Gua o ths Lwanehe
'mwmmm 990 ezaly end the akwoply of thely Tases, Thves
velng may M m as o undt for definiticn purposes onlyt Lol A, 2ud M,
a&aﬁ%&&g. mumtwmm aﬁlﬂ& i3 wnlrenghod, Vein
2 Ay wmufmmmmwm%mwwmam
veln, Teln 2nd 4q &s a siveng veln, asalogous o 2od Ay In BUGka. 73
ﬁwmm%ﬂﬁh@ﬂhﬁvﬁwﬁaimmh%#&“aﬁﬁum@mm%‘%%
%ﬁﬁdwwwammma&mwwﬁﬂaMmm%amﬂ%.mwmaﬁ%“*
vein for tne recatuier of 1ts coures, sxd J7d &y contimos o3 & £1es
voiR. %mém&laaﬁwhe%wgwm.mﬁﬁ%awamﬁwm@%m
mmmfm ginae 432 coemiure i 4o che opposile aleeilicn
3%i%wﬂ&w@u&ak%@ﬁimmwﬁwa%h%.?ﬁm‘ea@aﬁ
da ving are §1llustrated in plate 131, 7ie. I.

The W of Japexia recosnized Wy Felt end Joutel (2) wws iiste
od {n Raiie 3, together with the wxwber of speofmens of sceh whldh were

O 0ONS 3
ook Bw
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A key %o the wings of fiftesc species of Sgponds 13 presenteds

2.

3

5

ac fo g S o ot

Prodominating nisrodrichia antericy o i DEL14 oF tue
mmaum Tase, 110 %o 1/8 a3 long as dbansber of
CCQQQQ..OD.lll‘l“ﬁ"""il'.’.Qlla!“l'l".!.l.”.£
of this region oblig truncate at daze
1/5mzwsmgaammu J(olate 113, m.gi

(222 E S F R R A R RN AN SRR R R R AN ET Y RN RN REE NN AN T RS RN ERE R S ¥

%all coloriess apola ab tips of My + Ou and 2nd Ag+3rd
M1 thess aften comnected Yy rarrew coloyless bLaid on

vannal narein, {plade III, 248, 5)usesccceorGabaniala
Gyound colow Mm&ing; ta*’xind AAPE N s eevssvannsore

Song gpiross setas of oadial ciuater 3-4 times as long
an Qlameter of Gy a natch of nicyoirionds on discal
gide of foxkk, ‘KN&“ zng fi{;c x);'--o’oqootcoqw
Sotas of medial cluater fypivally only alightly longor
than dismeter of Ou, vavgly adarvsed; fev sdevetrichla
on discal aids of Foxic, (91&%9 413, fiz. g}.‘.i".'.‘x&

Sudsogta davirer ab Dase then at apext giwe larse 613—-
17 am. ..‘."0‘...“."'...‘l'l'l!'i"‘..".‘t.’....z
g‘-

Subeocsta not daricer al Page thas ab apexy shge soall

1;3 w‘)c.ttvdc‘vbo'ot"-o'Q.o...pcocuno..o’o‘ R

Avadns lightey thas $ial Ge tomadiately 1
mr w it &“ x*i -~ 1 cio-oo-.oo’qpqo, ’
Ayouivg net :.mmr thas :mat nert of Gu im staly
posterior to %, folabe 37,788, 2Jiveecccences Allimu

With 13 streng 26 selad oz ovatal mavein diatal
% mm m ﬁ‘ Egl’ aﬁO 6)0000.10--;9100900!%
‘ithguﬁ ’gﬁa‘ in kh&s "”gicaﬂiiﬂi.ﬂl‘Qi‘t..'l’....."£

mta‘kﬁ.m at 3ip of 20d Ag+ 378 &y ladcing or ab nost
MMWaﬂi@ﬂy o %iw..u.”".uun.ﬁv
Both WM indentations AIatinelesccescrcncsncrcnes

He as dark ae, or dawkey tham, Cut avex of wing aligie
lf mmﬁotoocoaooﬁoos.-:i"o.-s‘uovncnttn' ol
e 1ighder than Ou apex not reaflexed.,...J
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9. 'msﬁ resly pabososnt snterior So K, {plate iV,
ué’ ll'ﬁﬁﬁgil0'0&;0&‘&"1'0%0""."'0':“”
&ﬁ:‘a;m& tend appearing, (plate ¥, ﬁ

)Otngilvtvtﬂ-t.t.o-obbtttbtn#»u’.»cncnu.oa

10.  Jodentation of hind margin at 2nd Ay + 334 Ay D0f
20 deep ner so shapply sngied as tﬁﬁﬁ@m"
POIBIVER AU BIREI SN BERAFIENAATIES

i e dias G i it

ﬂllﬂ..l.’ i’t.‘t&..."Q'l"".“ﬁ‘..h.ﬁ".‘I‘.

V. ¥ Moolovous, darksr trown Sn aplosl mn
at %8 junstion with Ou lew wilase areal..

0.!'0'b“‘l"“é&‘.'!.ﬂ‘0‘0'0.#.0‘.‘l’jﬂ.l‘l‘*!.

lir unicolovous

12, Diecel cell daskened auteriorly, use dasoest pw-
tion never lishter ihan $2 tha mmsmm
im W I e e rvessssnssssentasessn
Disonl ¢all unicolovous, nearly dresspesend, .
umwmnmupofwm lmgth.
MthQon.-b;ou'ot Qﬁtctﬁtoooooibiiom

i3, Wdiﬂimﬂar retaining §ts wlwmmw
UBosvsssocesrrstrsnnsrvesenseess sl ,.: :

Oolew of Rediue Zading sd bebng 1out o Shovt i

m M mmnt\‘QOOQQ0.00COCUQQ‘Q’Cm

sehnNtees

In tho following desoriptions an attampt is male to supplement tho
ey asd % presemt sueh additfonal chavastors as wey e useful io fdove
tifiontion,

Colezakicm. Dark brown, 1ittle oclow wariation showm in She apeelious

exanined, Sodfus and Cubitus Lyown o seoly Wadk, daser ihen growmd
coler, yeilowigh at thelr extreane tason. &mﬁ soler wniform, pade

Fii4h the exoeption of ome aberrant and lemaged specinan of S
ddda.



.,.28..

$ern diatingt, Jugom plspeated on peatsprior twe-ilhirds,

Sasadlon. Veunabion normal,
Ghaptolexy. Puboseencs saterier te My smavse, ha Wierdes noarly ao

leag as the microdrichia they suppord., MHasdlal clusler compesad of ciw
o four sbout selmay twe to fovy leuder coes, Rallel sluster 18«20,
Pubegcanoy of dlscal eell enoveaching wpon fork and covering aboul cuve

half She isbersecticn, Setme of hind margin short, regalaw, 20t &losoe

Beswaia. Tind mavgins with indeniatfons sguali o slight axpensicn ilew

tal bt bip of Hg_‘l"ﬂuc Tength 10=13 . widfh, 4.5=5.5 me, Plate iI3, .

fig. 2. |
Bapania bazndd Joutel

Zabdon, OCoior typloally dasle Drowny esnder of dseel o8ll ol ape
torior dhiml of jugum dransparent, Apisal twoellhinds of S¢ iracguerent)

arculng lemon y3ligw, Ou davic chestomb lwown,

Iscalian. Zelivs move than two-thinls as loug sa wing, Considorallo
adveniitiovs branching oscurs in the anal veins of thia spaclas,
Shagliolpzy, Pubescence anderlor o Iy rather closs, the dases of e
aloroseiakbia often contiguous, Medial clugder ZeFi radisl cluaster 20=235.
R Tiag widest ab Juaum, Sapering plmost viliont Indpnbabics o

a Pothor shaxply pointed spaz. Lengbh, 13=16 mn,t widlh, 5.5=-0 ma, Piate
17, fig. 1,
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colazakinn, MMWMMV&WWWW
Tasal fourth of dises]l eosll and suprovnding 2nd A avd 328 A zearly %o
thedr tips, Aelifal oell mmeh dudeer than crowsd goler, TVelns B and
Gu alighbly Gouicer tham redfal 6all, yollowod ad ihofr basse.
Yapalicn. Vematlon nommel,
w@mmmm Hapgingl setas short asd frremi-
lar en varoms, becoming crowded on gargin of Jugum, Hedlsl olusioer,
Iy endfal ocluater, 1.7, An advemiltiovs cluster of fyom ome o Whwee
sirong wetas coourd o the costal mevgin, slighily distal te the »allsls,
This Zrowp has ngt been odssrved in any ciber speckmen, and sppesrs %o
e an exselisnt means of fwolating this species,

=tk o

Bamagca. Find mapging with indentations equal, sompiimes slighily aiow
uabe ab S4p of %), Zength, 10-12 mm,p widih, 3.9-%.5 mm. Plade &F,
£ig. 6.

dazicer Shan grownd color, yellowish ot thely bases. Jugm posterlor bo
378 A o dasic a9 ground solor in cthar raglong o¢f the wing., Iu addfSdon
to the Dorwl pabtemn, the aves Vownded W the vadlal cell, ¥y, wad By

$s nearly transparens, giving the tip of the wing a faded, washed oub

APPIATRION,

Seatotasy. Pudegsence anterior to if; soadioved and shords tuiercles

about cns-half as long as the mismotzichia they support. Kedlal cluster
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50, mﬁy sontaining one or two siIong netes as doos Lhat of Rakiie.
Radia) olusber 9-13. W of phligas shoving enlavged seta® in
medial eluster zay be distingndshed from gmtisa by their much lsse
G886 pubedsEnsd on the disenl oail, the absence of any syprociaile
wander of nlovoirishia on the medial foik, and Yy thelr grester sise.
Yenalion. Veration normal,

Banaske. Sind mevein deeply indsnted, jugvm often broadly zoundef,
Length, 1317 mm.t vidth, 6-6,5 mm, Flabe IV, fiz. 2.

- Ssoadia caloalain Sey
Soloration. Sround eoler typlaally light chaetoul Wweown, though dar:
brown specinang cecny, In lighler specimmus tho andive Jugm develld of
pigmenty in darker wings a considerable yart of this avea Lvansporest.
Voins daxk: Txown, yellowed at their Tases., Hird mavein with fwe Swovse
parat areas, ¢ne 3% the tip of M+ Ou axl lbe othor at ¥ of 2ud A+
3rd My, These areas usually extend and meree, civing the cubive Lind
nargin o baxy, indfstinet appsazsuce charmoteristic of the typleal apo-
clma., . | |
Ywaiion. Vecadion normal,
Siontataxy. Fodesoanos anterior to MYy short, sparse., Medials, 4=5t oo~
dials, 10-17,
Esasks, Find marygin strongly aod oqually fadensed, apex vabther podnted,
Ving widest at & poind poaterior to blp of 3r& A, Length 2226 muisy
width, 7To.5»,0 sm, Plabe IiX, 28zs, 3, 6., Deslly roovgndsed by Lis lowpe
akee and transparent Lind mewgin,
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SZalarakicn, Owvound color Mgzﬁ brewm, presanting a2 rather fadad ape
pearanse, DBasal tvansparent svem of jugum extending down 2nd A and 3pd
A poarly to hind werging basal fourth of Qisoel eell trmnspaveri, Sobe
tern of radial cell reglon sharply defined, much darker than ground culoz.
Veing Ou sl B 1ight yellowish brown, novey davier than grownd osler of
discal egll,

Yruation, Vevatfon normal,

Shastolaxgy, Tudescense irreglar, sperse in the iy weglon: satae cu tha
hind margiz basal to 2wd A long and closely ovowlad, Medlsl cluabew, S-7t
radisis, 7=13. |

Bagaxizg. Find margin deeply and yegularly lndeated ab ke tips of By, Ou
and 20d &y + 376 By, Bongth 15.5-19 Mg width, 5.5-7.5 mi. Flae 3T,
2iga. 3, 4, |

Saperda candida Fabriocine
Soloratiion. Ground color typically daric Drown, thougn light brown ard
smoky Wladk wings ocoomup, IEntive fugum often teansverent and usually
lighter thaz vannug, Fadters well deolingd; waifal cell nensly always
heavily plamented, offen neerly kiack =ad dark enough to obseuve couplobe-
1y the aijoining weine, Teina dark Drewn, Ou somatimes yallowish Zov
nearly ita eniire length. Suboosts dsiky By repvesented by o sharply ple-
manted line,
Jssaidon. Fenstion normal.
Shaetoinny, Pubsscences near M, seatiemed, Setaz on hind raveln Loig ad
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irregulorly spaced, Medial cluster U-9; radial cluster, 4-12,
Ramadka. Hind margin ircegnlarly curved, the indevtetions uasqual,
Wing somedhat lanceslste in eppsarence, often as wide at Juzum as ad
vasoug, Dength, 12-19.5 mm.; widlh, 4,5~7.5 ma, Flate I, iz, §
vlate IV, fig, 4a.

Tels wing shows the greatest veriation of any apeciss o either
genue considered in dhis study. Typloul specinens are recogrized easily
Ly their sharp pattern, davke redial csll, sud trensparent Jugum; Wb a-
typical specimans have been found which do not show raviked develoneend of
these characters, and thay are cxiremely QAZfiecvl’ to Aetimmls: Jrom &
well nasiced wing of gretads or Srideatals. Xo ke key, $he move wplcel
formg, Decause of thelr light pubescence ix ihe iy »egion, will key oub
with greiais, ™t specimens havisg dense pndesosues in this cwan wiil ‘a8
carrdad, Yy virtue of their seneraily dazic wein plesent, %o irlianiois.

Saperda lateralis Totriclus
Saloration. Ozound oolor cheshbmmt brown, rarely yeliowishp apex usually
darker then dlecal cell and vanrms. Fattern nol so well defined =5 is
that of gandida; never dark emough to odmoure veins., Velns B aud Ju
dark: brown, thelr baoges distinctly yellow,
Isoation. Tenabion nommal.
Chastola®ie. Area at tip of My denssly puloscend: rarely a narrow, gla-
Treug band present, Mavginel estas vaxying in length and frregulasiy
spaced. Nedlal cluster, 1.71 radial cluaber, 416,
Bemarks. Fing elongate, pavallsi; indanbations oqual and slight, 5
distinet indeniation appears in scxe spaglmens at tip of My spex Uluat-
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Savarda pomminms Limmeens and Sagexds coholsr LeGente

mmxamﬂmwammmmummwm
has boen found, They agres in all chazaglers given in the key, and i
the fellowing genernl desariptions
Golozakian. Oround coler Light Lyown, wnifoym exoept €or Lusal twe-
thisds of jugmi pattem digiinct, |
Yeuaticn, Venation nomal,
Shastotazy. Pudescanss anbericr to My shord; wnifomly and clesely dise
srivated, Nedial olusler, 6125 madisle, 1025, Setas often presens cn
mwmaxmmm. Hargiual gotes sparse snd frvegnlisw.
Bawady, Bind margin never desply ladented) ip of wing Wunmdly peinted.
Length, 710.5 ma,} widdh, 2.5-% ma,

in general 4t may e noted, io furnish wome means of distinguishing
the wings of the two espeaies, that the Beddus, waiial ael), a20d for: of
Dovalias are scmavbal tlacker than are the sowresponding ving of cinopleds
and the ground color of goozolop 1s & lighder and moze walfowm Daown Lwn
fa What of powddnes. The Tanes of capeclar fe slightly sxpended, and
the wing of gousalor is thevefore n 1ibtle the wider of the twa,

Soloxation. Oround color das: tyewn, Pattern distined] Jugm soncoloz-
cus with vanms axcepd naar dase of wing. ‘

Tenation. Raifus eften sbovtow than thad of ether species, placing vo~
4al cell at the centey of the front mazgis,
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o kA mmmmmmnﬁmmmwywmw
mwm.mmwwm. wmmmwm
lenghth, MHeddal cluster 2.8; wodial eﬂmﬂm. 15-20,

Bapogice, Totive hind mavgin expanded, ke indentations m‘baqmm&&iw
viding the mavein inte thwes neerly equal parts. Avem Wuwntly veinded,

Length, Sel3 mm.t widih, 3,55 wma,

Sooarta DEAiAILLE Sey

Lolozakion. Ground soley a unifom 1ight trowm, pablern Inddstinrci, Tip
of wing distal %o My, + On somewhad darker than varems end Jugwm, Volns A
m,ﬁa darkc byown, distinctly M@w ab thets e, mg. darcdy pigosne
Tosadlon. Junotion of B and Ra+ ¥ prolonged distally, gtving the tis of
the redial cell a fingerliks vrcjesiion,
Sostotaxy. Avea at tly of i reglarly and densely pudescans, s mavyow,
glabrous, mavginal line sppseving in sowe specismens, Mavgised ooled whovy
and glosely crowded from bese of Jugm Ge wxirese wpex of wing, Hedial
ciuser, 47t vedial cluster, 5-6. |
Bangaka. Hind mavgin only sifshtly simuate ad m&:ﬁ?ﬂ Ayt doeply Lom
danded ab M+ Ou, xmm ab reddal oell, Length, 7.5-P mu.i widia,
Iw3e5 mu, _

The prolongaticn of B noted zbove cuours in several other gpecies
and 4 nod constant dn eny. It peams inadvisatie, thaxefoue, %o cousider
the prolengation ix pngkioellis es being of zore Wnan sesondery ioporianes,




Ground solor light brown) 8i; of wing, sspeclislly Whah Tow
glon anberior to ¥y, covalderably darker than ddscal sell, Jugum, and
vansiug, Pabtern well defined, thoug: ofben only slightly darker them
ths devicest grownd colez. Velus B, Ou, and 2nd Ay typleally light yeie
lewigh brown, their extreme taases yallow. Padiug rarely dask lwown,
yalloved only at bags, Anterior hplf of jJugum wnosyly tyangparest,
Jonatign. Venation normal,

Shasketany, Apex regulariy and densely pubescardt miovotrichila exiondm
ing to hind margin at My. lMarglinel setae closely awowded on apem, vanus,
and juguam, w aloater, 4=8; radials, 5=i3.

Loloxabisn. @mﬁmmmﬁfamgﬂmm occaslonally dasdie brewn,
Disoal cell never entively Srangperent oy wndcclozenst as W 88 VAN
and opex. Jugum trenspovent only along 3wxd 4 and 4k A, Diecal cell and
vanans trargpavent in o sell aven at thelr bases, Color patiers dise
sined, though offen net davker thmn dovicest ground coler, IFasal fourih

o R yollow, ths remainder dari browa, OCuditus unifowsly yellowish Wweovwn,
Yeabdan. Teuabion mm.

sorsvhad sors Ww TX e

Shastatami, Pubesssucd of apex dense, vecoadng
terior t¢ 15, larginal setas close, vamying greaily in lengih oun tie
vanma, Hedial cluster, Ueil: radial clusisz, 7-i8.
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Eind margin regulexly and deeply indented, cutline of both jue
gom 2nd vamms only slightly comvex, Ying widest at Jugum; in some
gpecimens costal and hind margina rearly paralisl., Length, 15.5~20 om,t
widdh, 57.50m, Flate IV, fiz. 5.

Closely resembles tha precedins apscles, b moy M dlstinguished
by characterg given in the key zul Uy Lta more yallow veins,

Sovexia initang Talt acd Joutsl

und golor verying fvom 152kt io Jaxic brewn, alightly
daxtker st apex, Disesl coll, é‘ﬂﬁﬁ%; M'mmw%mw‘bhp
gugll aree ab its beso, I‘&s’wﬁam i o ﬁ}m’?, woddel ocell dadic rows, Lbs
pignent sometimes obseuwing B, Rsifus and Ou dath: trewn, eily aisiily
yollowed ab thefr basss. | |
Ferabiog. Venatlon nowmal,
Shastolaxy. Pubescongs donge un gpexi o narvow, clabrons tand soustilnse
occurring on hind moyein, Harginal solae closely orowded, wniform in
lengtl:, Medial cluster, 2-5; raiials, S=13.
Begadicn, Find mavelr only slightly simabe ab vip of 2nd Aqt3rd &y, di-
verging fyon costel margir stealily ond swoothly ss for as the indentation
at M+ Cuy thenoe converging wpon the costal mavgin $o fowm, without fuww
ther expaneion, a Pather acute apex., Costal marzin somwhel arcvmis ab
tip of radial cell, producing & olighfly refiezed wing thp, Ieugth, =il
pne$ width, 3a5-H mm,
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DISCUSSI0N OF PEILOETEDIC FORATEIONSARPS

Ageoxding to Forbes, the wiogs of the Silphddme 20 a whole fom,
with those of %he Staphylinides, o afngls Lsolalteld greup and ace nol
closely related to any ether anlly. 37 this be so, one should De doube
ly soze of finding in the wings of Biigka wrasters and giruebures asow
pletely different foon thoss fomed by Soparda. Sud: a oonddbion vreves
L0 be the vase, nod cnly 29 vegardas the over-all venatienal and sekow
plaz of the two crevps of wings, b alwo iv such smiler detalls sa the
streoture of the miavotrishia and the actual mowpbology of the veins
thenceives, Ixamples are mumercumt the pressrvasion of o anal wrculus
is distinot in Siipha: the dfveraification and spestalimtion of nloro-
vrishda in the galsaraby group of Supariags the byosd, oplayedecut voins
of Siluka all attest the wide separation of the tww genera,

2 4t is twes, then, thed sufficlent variation has talen ulace iu
the wings of Silpba to parmi$ ldentificadion ¢f syecles Wy means ol Gie
wings alons, and 4% §t 1s aswumed that such variadfon &8 a Tesuit of eve-
iubionsry tendencies at a mbgensric level, than 4% should e possiile,
Ty exemination of tha 7arying charvasters, o dsysicp a tenbtadive sveloe
tdonary b9 %o show dhe degree of specisiisation among the wings of ths
varicus speoies. Push a tree iz presented in piale 7.

As the base of this dree one could rescnstruct a hypolbsilsal Bligha
wing, having the fellowing charactorss
Solosaiica. CGround color wnifomly 1ighd baewn, covering anbirs wing,
Tolns 1igbt brown, fading 30 yoilow 2t tholr Tnude.
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Japatian. Probally ae in the present species, with oidgm the size and
shapo of that of dlagiaqllis. Coste distinct for 4is entive lengihy »em
present; lst 4 conbdlimmoua,

Shaoiotaxy, Dengely pubegeant, the nmiovetvicida svlelng fyen the wrluse
of the wing rather than fyen fuberciss. HAind maveln sedifercus,

Frozm guch a generwlized fom gpecializndons ccourped, somebimes fn
vavallel, Fadtern become more dedinite ard distiset; evewd weley Le-
sara darker in some speciss, lighler in others: micreiridhds avi meyzive
al gselas becane redussd, both in wize avd iv marhor, and fubereles ap=
peared at thelyr tusss. | ,

it 48 not to be expected dhal these modiffcetions and othere siwuld
all tzke pisce at the gsne rete, or slwuld cezrespond ¢mactly to the do-
veloymont of the irgect as a whele. However, coneidering only ihe wings,
and bhe spparent m-;m impoztance and degree of thelr didZerent ayo-
eializationg, the following hypothotioal arrangewment of apesies is sug-
gegtads

WWWWM obvivealy ddebinet fvom wil
othar spscies and chvicusly slosely velated. ZBoith heve leel all givaud
color: both ladk the axal clusler——a condidfon not Rouad agalu wabll ue
most specialised forme are veached: both have relatively leog and dewso
wbescencs, OF the twe, gmainepenals is Velisved %0 o the meve gusclale
iged, showiog a redueiicn in fhe mmber of marginsd selas aud Laviuy W
stigna reduced in sime and feking o dove definile elupe. Specializaiicn
{3 Wy oo means one-sided, howvever. Silybp dlagleclile
aing of pattarn in the vigeentation of Bedius and etigwar a couplede ices
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of sen {which is preseas in 30% of ke wings of suxlropspabals sod o
atriking modifioation of the course of lpt 4, the ﬁ&muﬁa chayashor
of the species, W@mmmmﬂamﬁmw amm"w
te sane level of specialization, on & byench Wy thesgelves,

in oongidering the Peduction of mmbaamaadw@m& 83 Setidg
the devalopment of pigacntation of the veius, ond the seeculary reduction
0 ground color, with 13s vazying disiritadion and wesuldaxt paiterns,
suaricans sppears bo be the lsasd spoctalizel of the remaining zpeclos.
Gzound ocolor is dark, and although 1% 13 degiming to fade at its ass,
it #3lll remaing darkey and more evenly dlatributed than in any obher
species. The wing of apexdeana is densely pubescent and moderabely soti-
ferous, 1itile redustion having taken place. 1% is wore specialized in
venstiion than elsewhers, sil voins showing steongly and distincily. Sowe
evey, sivos costa shows in the higher species s tendenay to weake: and te
lost ab i¥s gpex, its strong dewelopment in gneriacia musb 0 vesnaied as
& prinitive character. Stigm shwws litile speelalisesion, and iu surmai-
Laing it mey be sald that any abtempb to derive saericsse frum suy cbier
iringmhwﬂhm many difficulties and so few miccesees Wat it fe ve-
lieved & Justifiadle conclusion is Teached §n ealling it tho Loal gaiase
alized m?’ the sight eolor-bearing wings.

adrimpatats resenbles anerigada rather closely, Gwowsd

coler 1s still ﬁaxk, Wt the Wm’* goroak whiah Degwy WU mu&m
Sugm has teen clesred entirely of colow. Costa hes dissppoased ub S%s
apex a8 2 dietinet weing R has shwrleved, though atigma g3lll ahows 1ittla
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nodification, MNarginal setse ave still mmmercus and pabescence is dense,
often oW iterating the narrew glabroua Dakd vesually present slong the hind
marpin, |
can s faved with g dliamsa. Su~
parficially, this wing sypoars mere Lighly spsofalised than fs Aapiisd
Wy the posibicn givan 1% on the METicaie-gualciomaatats Mend. b diows
greatur reduction in ground oclsr than du the wings of the other twe mpo-
cioay &% shovs consideralie plagmemtation alcng ths main velnsg and it Lay
the ooyl hishly modified stigma of the entire zevvs. Sllgba ]
Sia and Luamalds covld concolvaily be derived foom 44, Tel the 2oduce
color has taker place as an oveswall wealsnfng wil Jaling,
rathar than mé.waag defintite coloved and STARSLENMRY AMDARL UGG
is 35i1% dease sod wpifomm; snd the mber of marglasi setas is wd: mose
wogeative of amexicans than ¢f ayy of the four swwalning speolos.

in the ving of Sxidubronials oround eclor reaches a high siste of
gpocializaticn, The basal hif god the #ip of She wing are aniirsdly wasge
varent, and ihe ooloved porticr La sharply trancale twsmlly. Pigmeniaiien
{9 nod highly dewelepsd {n the veive, ilavginal setos are still mumervus
ewini Fach, move s than in the suaslouna svovp, Decauss of its pwini-
béve marginal setes and lade of vein plepsnbtaticn 4% cannet legically e
derived from the gpErigaps Prancii Decause of Lvs undque ground color, 2o
other wing, with the possiile exceplion of thad of Rhtubeavis. ocould be
devived Zzom 4%, It &s Shevefore rlaced on a sepavate brandh, interuedi-
ate betwoen snerioara and Liharus
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Slioha Mindexgsa also yresents a high desres of specialimatien in
it ground solor, Wuk 4% ia mod cousidered alowsly selsbed o Aziiuis-
mmmwsmmmmmwamawmmm
diZierent type. In bediubezaulate m tendanay has been o mmtmee
wament into a aingde, m&lém”iwﬁm On the other hand, ﬁm
a8 has gpecialized Yy reduatison efmmwurmmr& éiffamtw
glong, producing net oxly o well Jafined transparent ares hasally, Wb
alac gtrears and spots in the apisal pertion of the wing, 8 Wﬂvm»& '
wedch doss ot obtadn in iRkivearcilala. ALso, nevgiasl sedes are Loss
GRS mmmmn thaz are thoss of jplinbermuiaia. 0 Wﬁ.v ':?%‘

w&@a, neiither derived Mmzﬂy fzom f?mmz fomes 0P gﬁvﬁne szim ys.f B
29 onoe, Tt branching fvon e maln adee seperaloly m inﬁ.ivmm o
Thweo species remain fo Yo fidted inle e vmm-m o

tn a consideratls dsgree of Mmiance,

chogely velated of the hves, mmammmw Wm Iy wae
of the kuy, aod have so many characbers in ccmwon Siad 13 4s fmpossitle o
sy one &3 more advanged than the Maw rvh,. ving of 2OYARGRAGGRES

Lewer narginal setas Shad bas thel of Loadgualdss Wl mwm ﬂm
shows somdvhiad greatey epseialimsiion of vein paltamn and sharposgs of
ground sslox, |

DeERNRA azasnalia » dlose and Pyual staniing
oo the tres, the only remgindng proliam s thal of declddng ulethsy Zmucas
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preperly belongs adove or balow them, This declaion is ret an saxy ons,
8inse in many ways the wing of Japoss o highly doveloped. 3% is here
considered more primitive, howsver, siuce more of the mavginal setas have
boeen relained; ground color ia m‘wsm definad than 48 0w case in i
othar twe specles; and vein patiern, though distingt, 1s leve so than ia
tkat of inagguadia.

A comparison of the tree of wings with ons whidi might e consdruci-
8d irom Horn's kay to adwiis roveals both similarities and Glscrepanplios.
Silgba dissheollds and guadrlzaciala ave not kayel by Homm, g0l Laase
caraed be directly compared wish the wing phylogenetis schews, Gelithwr
S Sunas nor S, 3runcads wes fnciuded in the presant peper, sloce ﬁmcif
nens of thews species were mot avallalle., Zight species reualn, mwzmm
widch ave somuor to Horm's kwy and lo the present siudy, and these allond
an cpportunity to stbemeh s correistion of e piylogsuy of 4o wings wiis
hat of the complets adulba.

1% gsbould be poined out thal Horn does not moke 3 phyiogenstic shudy
of Silsha xp. Suek a stuly can e dadvced 0 some extent, heweves, Irvw
an exuaination of Mg ley,

Herr. ceparabes guninansusi

ansha ismediabely, W usears of Lis large, pioie
foant ayes and a semual chavactier of the femora, and noles thal the epesies
spproaches in many waya Hecyovbarus. %ue wing of guridsmensis, togeltuox
with 3hat of ddaslacllis, %4 mw with equal sase, hough Doih diffar
consideratly frem a ving of ligomubosua axkAceliia (Say). 3In Toth irees
surinanansis is placed in a primfilve poeiiion,

At the and of the fiwet lins of charastars Forn places lamaGadss avi
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Sxitmbaraaiakes these species having in common a treadly wmavginats la-
trum, slytes sinuate at tip and costase, aod therax smavginade at adddls
¢f vase, They ave finglly serawated Ty the pressnod oF sbsence of Nber.
clss on (e elytml costes, This closs relationship doen nod agree with
the evidence of the wings 4% fs difTicult o viewaline o ving of gk~
Jubezcuiaka as Yeing dlose te that of lapnenich. for reasens alrealy
glven,

Blizha isascialls wnd soRebosscansia ave next keyed oud close to-
Zether and require move chavastors for theiy separaiten thex do any other
two species, Vith ihis the winge aze in conpisie apvesmanty thay are osn~
sidered tha most specialised of the entire growp, and ef the endice greup
they are the two moad Aifiouil o separals Tven such other,

The position of zuspricane iv Somn's key fnlicates 4% to be the mest
primitive of the epeoies the vinge of Wldh ahow gyoond wolow, with some-
what less speciallisabion then Lzimoping. Shough en a diffevend bwands,
Zhe movphology and coler of the wing madily agres in plasing §% in a prin-
iitve poaition, tud the characters of tho wing sutitie £t Co e placed dn
a closer reladlonship %o lamonics then Jowm's key aliown.

Horn would place Pagoms aé the and of the ameriosns brandh, con#idere
ing &t a highly specialized Sizha. The virg fs undoubtedly hdghly aps-
clalized, and could possitly e deriveld fvon gmapisens with lose of evwvand
aclor and modiftcatior of the etism-—-ell wings oxcept Qlaghanlila 23
mrinapansis sonld ve derived from gporidme iF oue desslvele-piut Yo asaume
tids ovigin vound give 1% a closer relailonenip %¢ Lauoeaban than the great
diffarense in their stigmaks would appear o justify. 39 wovid igpove alaee
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the closer relationshiy of mauss to ReveleraQaRa
vhich, in tum, spe not glosely related to amerisans
kay ¢r Wy wing struoture.
; bekesg, accowiing bo Homn's kay, 1s a comparaiively prine
itive foxm, mot dlosaly reladed o awy of the othar (pecies axcert Lhags,
which 19 Yzreatly resemtles.” Iis wiog alec is zecognized as being livergemd
from the others, Lt dlatinotive streals of Sverspamnt avess mekdag Lt
udque in the germs. For reedons alvealy given, 15 13 hee placed above
all i the most speciailsed formye-——as regards grouwmd aolor alone it i9
parhaps the mogt specialized. Eown wordd bave placed 1% sldahbix sbove
Alarloapa. acd 8till on a separabe Lraadh ¢f thw nain gben,

Reviewing bxiafly the regclis of the avovs discupddon, £ Ls found
that the relationsghips of four of the aight wings here compsred wiii those
of the atults agres clossly with thood expressed iv Hown's keyi thwes
goudd he made o agres, with a 4dfferent evalvation ¢f the charsactere wedd,
and one definitely Gisagrees wilh the plyleogeny of the a&ﬁ%ﬁ.

In the folloving dlgougalon cf tho wing relabiond:ips of Siganls e
gane genepal oriteris of speolalizeiion will Do waed as Wi applied %o
SUxkas L. 9. colomatior and ahastolexy. Venabion, vhidh ves weeful In the
stigmade of Biloba. wwm‘whwmw. Aam%nwwm
WWHWMMW&W%MMMMM&
seanad %o show medifieation sy fvom meve siuplifisd iyphe. A brse wao
congtructed on the tagts of thage characters (xlats TR), (harmsiors Less
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oasily dafined, such as dsgres of pattern clarilyy and density of grownd
coloy, were alsc given dus considermtion, The four principel charecters
shogen, and thelr distribuiion amorg the winge of Sgpexda, ave shown in

Tanle zi‘i
Specialization in the Miags of Sppanda

Sedea of | Arcdlug | Indendoe Glabrous |

#eodial Iighter $hon adb Arga al

Cluaber than Ou Bip ol Wy yp ol oy
matdan + + + +
bzl - + 0 ¥
Savd - 0 + +
saekata + - - +
Shida 0 — - +
Jalazalia o) — + -
el en e Y o) o - o
sxidaniala ~ - + -
caloacaia - - - +
metiscllls - - - +
W @] - o) _
Ahacoldee - © o -
sadass - - - -
[eaa0daz - - - -
Andieas - - - -

Zayr + Chavacher presemt in all wiugs cbwerved,
0 Gharacter pressnt in woms of the wings observed.
— Character net preseni in auy vings obLserved,
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All of the charsoters mentioned in Tadle 4 lLove appeersd in the lay
or have been considared elsevhere nxoapt thal of the marginal indandation
at the ¥p of By, This indentation is a rather verisble charvacter Hiwotghe
oul the snitire gemus, ccourring in the species in&imiod. and rathey prominend
in a Tew cases., It is cavsed Yy an axpansion of the hind margin beltween
the %ips of M+ On and ¥y,

The wings of Seperda, as already noted, fall indo two gwoups with re
gard to the straeture of the predonimmnt qicmtriahia in the !rllmgum.
Giving thls charscter equal valve in sach group remiiis in a two-lbeanched
tres, having on the "tuberculate® tranch yormlies. cGRAOlAZ, Dikdd, Al
Laratn, oliigua. and mutica.  The relationahips of those wivgs wiil e K hem
aﬁ&mﬂ firat,

The wings of popuings and goncolar obvivvsly velong alose togeiner,
vherever they mey be piased, IThe fallure i Tind 2 esingle chavacter als-
quate for thelir seperalbion in the key testifies to tiwlr cloas relaticusiip,
and a glance at Table 4 confims the fact tlwl they axe less specialised
than are any of the remaining gpecles of the tubercuisbe group.

Of the remaindng four wings, mbios is the most highly deveicopad. ian
addition te possewsing ali the gpeciaiimations noted in the Tabie, it has
suarp, well defined areas of patitern and ground colow, velns axe astywng aod
weil demasiced, and no adventiticus Drandidng cccura. &b hes carvisd ouvd
the reducilon od‘ths tubarculate micmhriﬁzia un?il 14ttle more than tos
tubemlaﬁ reuain, |

Closest to gubilce is harpii, with almest equally well developsd pebe
teorn and grouwnd color. The shape of the horpli wing scmewhal resaubies
that of GahgaZada. reveinal indevtstions berding to be lost in both, saG
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the Jugum breadly sxpanded, On the basls of aclor slone, LozRif most
nesrly vesemMes madion, having mich legs yellow in grownd color and
veins than do the two semaining aspecies,

Sanexda sllioa and galearade ave distingnished from the yreceding
species in having their ground goloy and veing s lighter, move yellowish
Yrown, Some variation soomrs, but the darkcesd wing of saloaxada is far
Yighter than ¢ & wing of Jozald or maifee. 7be two (ghlswa avl suieas-
ata) appear so closs that therw $s 14%%e basis for placing ons adove the
othex; galoazeia’s trangparent hixd mavgin, vidch is undgue in the gewme,
may pevhaps eutitls 4% to s higher place than does e tendevqy Sor -
Adaa t0 have sulawmad setas in the medlal cluster, a charegter shaved
with one or btwo othar species.

Tuaming to the mmaining nonetuborudalts apocien, we find ab iho food
of the Twide, showing the lesat specialimiign o ke chamsctors listed,
the wizgs of dlagoldse. vRRIANA. and fnlfate. The wings of dlacoidan sl
Teadlia ave vezy close, baying meny cuamesters in commen in $he gy, wul
not bteing samy %0 separate. For that mescn hey ave plased logelnaw, a0l
singe Yoth show a wlighd wariaiion in the divestion of e charsciers in
the takle, thay sve placed adove {pifsns, which does not show tada veristicm,

Savexia mnatinsllis is Yelisved 3o be thw lowest of the six recaizing
wings, its only majer specialization being the losa of miewobrichia in i
¥y zegion, It alons has lost the margival indntedion st 2ud Ag+ I iy,
#otained Yy all other winge %o scme oxbend at least, Xb8 lask of other
specialisations, however, daprives 1t of & bighir place.

Zhe wings of lalesalds and jxidensals fowm another sinilar paiw,
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They show songidemable consistondy in the dovelopment of the expansion
of 41 hsd mazgin betven U+ Ou aod W, and agreesssd 1o general
esloration and shaps, 5 fov wings of latamlda show some enlargesent
of the setes of the media) clugles, a poind ﬁnim&#@m ad wiog
a slighily hddher postdton 3han that of Lxidesiads.

The wings of fazh, AEelahas a0 ganiida remaln 4o be Zitied inbo s
tres. M%MM_W%hmmﬂm&&m mvsnga
vell developed glabvwus aves oi Hpen: > dstingt tndemtabon a3 o Up
of that wein, mmmnmwmrﬁfmmmm%u P
Slon of the wing i spperend, a&m ot izz;:,m ;-gecm 06D, Favunl
color i# clear anl distinot, varying slmoat not ab all smomg %e speoie
mous etuliel, In adfition, the characteristic sebse en the costal mas-
sin contribute to the opinfon thet Zagh fs the mosh my apostalized
of the mmmmaam

sanaxie saedata is also & m&h«rw maiu&iw efing, gk
M‘ﬁ%&yhﬁﬁwmum ﬁmmlwmmttmmmﬁ%
uasiced, ground golor wexying move than fn faxl, i:wm, %5 s oot plased
o the Jadamila-ixideniata traosh beeause of L34 lack of sy sige of an
indantation at Wyt 4% is Dot placed move clossly %o fngd for e saue Toae

‘The wiog of £, sapdlda, o9 alvaly moted, is extremly varisie, iha
grest zajority of candida wings ween bave lost the misrotvichla fu s roe
@lon of ¥y, ond vhan $his i tie case thelr charp pattem ond wpuelly die-
tinct ground color allgn them closely with gpudaia, This soams So ©e ke
most logienl placs fer this wing, Uwugh alypiosl specimeng ocour, %
«WW‘KMW@MM&&WW&WM&%%
Haring avranged the wings in a plylogenalic 5760 as thelr afullawitiss
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appear to placs them, the corvelation of this aryungement with the ssdab
1ishod relablondhips of the gems remaing bo bo considersd. Since Pels
and Joutel present s complete phylozensite tres of the gemus, end nake g
sbudy of the velationships of the spacies, it {a poseille to coopere thw
pressat gshuly with sush relationshiys wuch swye clesely than was 9 onse
with §8uha. |

Thege aulloritises note the natural grouping found vhaw the imericen
species are separatad on the basls of uniooloswus ow anoulated matense,
Auteunss are swwlsted in olliguee mibich. hezmiis mowlngn. a%d CORGUIOZ
it soena alenificant that with only ome addivion {gajgagata’ these species
aTe also the oves having modifisd, Wfid mlevotrichia. |

The statenend is made by Felt and Joubel that e Ameriean spocies
bave goecialized along several Gifferent iines, ond thal any awangsant
ef apscies in a mystemaiic 11:’« neTely vapressnis the dsgres of rvasoval
from an angesirvel %ype. Bridence of the winge 48 at leasd parily 1o agw
cord with this hypothapls, 1f he funlemsntal two-vanched plan of e
trea of wings is valid,

The columms of Talle 5 ahow & eingle systamatfe 1ist afber Feli aud
Joukel, asd a similar eingle list adapbed from plate Vi of the presoud
study,
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Tadls 5.
fomparison of Systesatic
idsts of Speocies of Sunords

Bntive Mdvite Wings Only
Feit & doutel)

33 io bawlly to bo oxpsoled that the wing shouwld $a all osses fole
loy 1he speeisifradtien of othey pards of ihe Lody, yeb Table 5 disclioses
2 fow pinilaridtlen, Fhe alens velodlonahip of maldms and harplis emd-
Baa ood gpeolext avd yaatita, ddaseidsn. =od luliens i furlher empha-
siszed, 3n all, sdz of the £iffoen syociss wro vlased two ylacew, or ieus,
apare in the twe i1fstss eight fall ihyee placas spartt aod enly §. favk
sicws o vide diecrepancy Letwesa ihe gpecialisstion of the ving ssd W
of the ingect as a whole, So much i3 syparend b onoe, Dose-

*jn‘&‘ 3%

Btatisilonl oraliyals of the twe lieds of Rauend
nekbods of ravk sorpelation cutiived ty Sendall {9) and Hetelling wnd
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Pabst (8) reveals a aceffielent of correladlon, O, squal %o +0.77%4.

This cosffiefant may ds corvected (Kendall (9)) %e x = +0,7685 to take
inte aceommd the M?ﬁﬂd’ﬁ {n=15), The values of 3, cemputed from
Yol A avd =, e b 356 sl 5,326 wmeeiw Beth are stadisti-
cally shexéficant st a prolabilisy level of 0,00, It sppeurs, tuarefore,
that 5 Saponis & positive covrelaiion exists Detween he soquense of
species Dassd on morphological strugtures fn gunswal and & BEER? Tessd
upon oxasination of the iind wings alens,

in oonsluling, Lt may be sald ibad of the 23 spooies with vhish vome-

podiecn of tha wing with adnlt stmoivres was possidie esomplsle or lose

gremiant was fousd in four SUnkag sod exiag. Three Siliing acd
exia eddRited a defindite desgremwul, In dafonse of the &lsazrosme:
us furdies rTeasons oan b affered pt Mbe prosini time, W%mﬁw
sion sivealy given fu the pages desling with 4he constwusifon of ihe.
dhosen ab thad dme S0 represent spesislisation
ware ©o6% ihe only snod availaldle; othars 9ould predally be fownd whlah
would eive a higher dogres of corrslalbion, Put vwhather they would e as
signiZfenrt from an aveludionavy standpoint as the ones ssployed &s opsn
$o geeation. To the besh knowledge of (he writer, oo attempl has provi-
oogly boon mads fo ccndust & similax study of subgemeris reladicuabipa,
and only oonsideralile Mime and stuldy mseng mauy different geners cei: pre~
dugs the Witinabe in a depsdadle evolutionaxy thecxy as appiied o mpe-
siss variation in the wings of Oelscploma,




le mt‘ra# aﬁ%ﬁm of the hind winge of m genera of ﬁélmgn
towa has Desn fovnd o gial&. in a great majority of cases, | duarastory
uffiotently constet 4c permdt species dstesmizatfon in $he two genra.

Z. Characters Zowad $0 be constant in gne cems usselly showed
ts sane degrow of W’%M iz e othar, |

9,  Jubecovies of chozesters, in owier of daereasing Lmportamos,
wasw fowad 3o Les ‘en?:.am";‘vian, W%W. ard yeostion,

e Bpovlalisation of glven charaabers in the wing texded to fol~
iew wg;ea@m;@.%‘k!ﬁm: of am paxrds of the Mody, a.m”.’x mmﬁ. ghowad al
statistioolly slemdtioast posidsve correlation witin e spestalissites
of the W@%. | ,

5. The wings of the geupavaibively prinitive coms S{luke shey
createor divovuitisatien of Wm. sl are mowe exedly sapasalied,

2 oot

than the vings e the more apaaﬁa&imé aad, on thae ﬁmla.‘ BePe
deralopd gpociss of Sapaxda.



The wings of o genava of Solecpiora, Siluha »ud Sgoaidm, wars
exaningd for conplant and valilld differsnces bolusan the specfes, &
serdes of foum Yhree 50 twanbyeiuwe wings of 13 Tovkh Amsrfenn Saporiag
and fzom thres % ndnedtosn of 10 Tovib Amoviean gpocies of Slghg ws
uaed, EKays vere forulabed maicdag vse of the charachers founld, Varl-
ation safflcienily soratard for grociss doiermdintion was Juud I aia
axsapl dec apesles of Sgrems, he duusacters uavd comslabing fev She
nost part of sclomiion and cdhwealoduy.

Prylogawtic trees showing rolationshiys wod dagrees of ..{)MM
zadlon of the wings a27s wrasonbed and compared stalisdiaally wiib bhe
ashatlished phylogemy of the geneva as detemined Uy the Deud aulnorie
t469 availelle. It was found il %he wioge tend, in generel, G fole
iow the gpsoiaiigation of ¥he ingead, thevgh o Zow amsopblons ave iwied.



“he properation of the meberisi conlaized dn this cliﬁ&asﬁ.mx Lag
axtended over a paried of several years, aud has boen earried on wader
rather varisd conditlona, In addition ic the seversl private collectors
feon wiww valerial wag Lorrowed, thanls are dus the ourators of the ifim
gactk collscifonn ot Haasacknsatdy State Jolleme, Virzinda Felyteaiwde
Zughibute, and Barvard Undvereity, without whose sooperation this siudy
oild 20t have Teen attompbed. Te Dr, Charles P, Alexander, of Haassoe
shugpbte Habs Collems, wnder vwion the idean originaded, ani tc Dy, Japes
B, Grayecn, cxf Tivginia Polytechnic Institule, wnier whom the vods wag
develowed and compleied, gratelul agknowlodgement for eritlcisnr anl sum
actvagasent is mads, DPr. E, O, Jzesliiue, of the University ef sov Hawpe
antve (then Capainm, AU.S.) mads avallalle for neaziy twe yeays Sue
Zasilities of the Statlon Hospital Ismboralowy, Semp Bdwards, Slaswacie
aathe, ab whid a lares part of the work waw done, lMr, ¥, &, Vernez, of
Tarvord, jdentifisd ssveral of the specinmuns of Ziduls. The wrliler is
indetsd alse to ¥p. 8, . Fresdman, of Tirginia Folyveschnis Instlialis,
for wiograjkie duplication of plates.
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APPEIDEX A

illustraiions



m«msza of Stloha mn.

g, 1 Tenation,
Fig. 2 Setal Ciuaters
Ag, Anal cluatert e, Fumeral cluater
Poo, Postarcular giuster; Fre, Prearcu~
lar ciusder; Soo, Subeostal olugter,
Fig, 3 Silshe suxdnaneiaig, 1wt Anal vein,
m, b Srnha diagionllis. lat Aval vein,
Slloba teilubacculata.




_Sé_

Plate I

Fig. 5§
Fig. 6

Details of Silpha spp



Plate 11 Stismate of Siloka S.
{ommm to mifora scala)



e

Discicollie

-

Flate 41

Trituberculsts



Plate 131 Dotails of Sonorda Sane

Piz, 1 Samesia .

Fig. 2 Sooords mbice. 1o, lsdial clusterw,

Pz, 3 m 0. Tenation and areas of the wing,
g, Digcal »all; Jn. Jugnrs Tn, Vamwms,

Tie, & Sepasda sonculox. Do, foddsl chuster.

ige 5 2. Zooordo mutloa. Eind mawgin,
e Scoprda calgagatz. Iind morgia,
Pig. 6 o, Sanerda goloarats. Misrotrichiue,
be  Sacords gopddda. ldsretrichium,
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Detualls of Saperdsa spp-



Plate IV Detalls efm,am

» 1 Senaxds harndd. h@ﬂma&r&tﬁm
1g, mm mmmmcawm.

ta. Apsx,
Advenditicus oluster. ERal,
olustey; al, alvsolus.



Flate IV

Fig. 2
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Pig. G ¢




Piate T Phylogeny of Tings of Ziluoba.
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Plate V

Inaequalig Noveboracensis

Ramoaa'

Bituberosa

Lepponica Quadripunctata
Trituberculatsa

Americana

Discicollis Surinsrensis

4

Phylogeny of the Wings of
Silpha




7late V3 Pylogeny of Wings of Saptxia.



Phylogeny of the Wings of
Saperda A
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