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THE GENUS 
WlTH ESPECIAL REFERENCE TO E. TENELLA. THE BEET LEAF HOPPER: A TAXI. 

ONOMIC. RlOLOGlC AND ECONOMIG STUDY OF THE NORTH 
AMERICAN FORMS 

During the sensot1 of I go5 n sil~all leaf hoppct (/:'l,lcl/i r frveJ/(t) 
appeared in iuiluei~se tiuu~hcrs ils the I~cct ficlrls of Utah ;u~.cl the 
surrounditi~ regiot~. Investigations were at once startccl to dis- 
cover its life llistory ant1 the bcst means of co~r~bnting i t .  As tlie 
sexwn progressed n b r ~ c  11mnber of the beets were found to lje 
affected uitlr a peculiar corlditiol~, cnllcd "curly-leaf," wl~ich rc- 
sultccl ill atr ii~iluci~se clnil~exc to lflc crol). 

It1 order to :issist i l l  dctcrruir~iri~ ~n-Tlclhcr t l~ i s  co~itlitioii I\-ns 
the direct result of tlict ntlnck of tlro Ical-lioppa., n study \\-as 
made of the effcct of t l ~ e  other i~~c.tl~ljcrx of 1l1c grrmj, on tl~cir re- 
spective food plni~ts. Iluriihg this slrtily il ~vt-ns fotlt~tl that certnill 
species of leaf-l~ogpcss that I~ncl bccn placed ill cliffwent sub-fnm- 
ilies agreed with the lucn~l)crs of illis group ill 11>n11y str~ict~iral 
characten a id  also, in sntlic C:IW>, iri prod~tcir~g n sil~lilnr ir~jnry 
to their food plant. T h e  t r a c i t ~ ~  of these relationships Inid the 
foundatiori for a systeinatic revisioi~ of the group t~+l~icl i  is here 
presented wit11 the results of tlrc economic rind 1)iolo~icnI studies. 

The characters nrailnl)lc for specific scpnmlioil vary ~ ~ i d c l y  it1 
the different groups of leaf-l~appcrs. Xu the gronp un<lcr consid- 
erati011 the shape of the rerlcs nlrtl ils angle wit11 thc frorit cnrics 
with the differcllt specks 311~1 cnrl I ~ c  1Iep~1icTc11 11p01i 11-i tlii~l cer- 
tain limits. The rclntivc Icit1gt11 and \\-id111 of tither \-crtes or 
face is, however, of litrlc rxtnc, ns it vnrics bel~t-ecii tllc sexes m ~ t l  
still mare so betweell large and s~rinll ii~tli~idti:~ls. 

[Paoc. D. A. S., tror.. XI1 1 4 [ J 1 1 m  ar, ~tja?.J 
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, * 1 ltc ~11:ll)c of tTw t.lytr:t :~utl  1r:ilt crrl 41f r cun l i a l~  f lzrl~ish good 
c11nmc~cr.s in m:uny of thc sl~ccic.;. 'I'lie xci~ilal ia,  n-llicll in nl:uly 
J:~.;.;i(l groups furriisli the cotu-t of 1 : ~ 1  rcxort in 111c rlelcr-i~iiiintioir 
of tlic ~ ~ c c ~ c ' x ,  is OE lii tlc Y : ~ ~ T C  ltcrc. ( . )~ '~ ' :~s io l t~l ty  good clinrnc- 
tvrs npjjcnr i ~ t  ;r ~ l - r c ~ i c a ,  I)ut i l l  Inally c:1sr6; t llc i~~(livirltlnl varin- 
tioil is  grcnt t r  tl1:111 iElc tI i  flcrclicc T,cln-cci~ tlic spccich. ITlitlcr I 

s ( ' ~ / ~ i ~ ~ t t r i a .  sr iftt/rr :111tF s l t v h i ,  111c clrtlin:lry fo1.111 :111(1 (1 iffcrt'l~ t \-aria- 
Lions iri 1hc.w ~1~11rlure. i  ftrc fig,t~r~(l. '~'IIc'sc' v:~riiitioi~s :Ire not 
rlue to cl1:11igcs in illc sli:~pc of ihc scg~ilcllt iibclP as t ~ i t ~ c h  ns i l l  

(Ii f f c rc~ ic~~s  i l l  p n ~ i l i o ~ i  : i i ~ l  CIII-V:I~ 111-c~ :IF ~ v i l l  re:i<lily I )c qcei~ i l l  tllc 
series s7inw1i 1ii1(1~r (1  1 1 7 i 1 0 / d ( r .  

l \ - i ~ l ~  t l ~ ~  cxcq>tL)it of tltc /~7,id~r :ro111> [ I I C  color, : I ~ I ( E  cspcci- 
:dIy lllc color p:~LLcr~i, I I : ~  l)r-o\-cu Eo I)c t rile nf l l ~ c  l ~ b t  cll:ls:~ctcl:.; 
for t lic .scpr:~i  i r , ~ ~  of ywi.ics, aiitI i l l  I l l c  . c /~ r )h i  gronp i l is lwnctic- 
:illy tllc oi11y i~Yi:iri~ct cr : ~ ~ i i l a l j l c  ~ O I -  [ I I C  q x i r : ~ t i ( ~ i i  of  soi~ic  of the 
best 1;11on.11 spccics, .irtclr :IS . + / ~ i ~ h i  :1r1(1 .~rrnimr(d(~. 

l:nr ~ l i c  I)urllnst. of t hc ~>rc.sui~ t s l ~ ~ ( l y ,  Fornis h : ~ ~ c  1lcc11 coilsid- 
vrotl ~l 'cci fic.nTTy (Tislincl, ~vlicrc :I!T llic l<r~nn-ii q,cciiiic.ris nErce 
i i r  pn . ;>c~?i~~g ucrt:tiit 5pvcific cli:~r-:~rlcrs, t l ~ v  l i t t ~ i k  of a l ~ o s o  wri-  
;ti ioti (10 I I O ~  r ~ : ~ ( k l ~  t he c ~ L ~ L * I I I ~  ~:tri:11 io11 of s o ~ i ~ c  nllicr kiiowi~ 
f o r ~ l ) .  0 1 1  tl~ib o t  l ~ c r  li:111(7, 1.i.c.11 \! hcrc 111c :rent 111:1jorily o f  the 
ji~di\-i(llt:~Ts nC 11vn Tos~ll.; T:ill nranritl cvrlnilr rlcfiriilc nilcl cluite 
~rirlely svpnmlcd ~ i ~ n ( l c s ,  h r t  1 ~ r l ~ c i - c  i l l  tlic rc~it~aii~tlur coluptctc ill- 
~crgrnd:llioil of c11:lrnctcrs c:ul Ijc bhnrvr~, thcy Ii:~ve Iwen co~isid- 
crctl ns ~nr ic l ics .  

111 rc:~li( y ilivrc is innrc i!i fircricc l )cto.ccn sptcics n11t1 \,:~riclics 
t11:ii1 jyo~tltl 1~ iirfcrrr.(l El-or11 llic al)ovV. 5f)ucic.; tlmnllj- tliffcr by 
3 ~t l t~ i l l~ t ' r  of ~Eiffrr~~iit c'II:II-:Ic~c'T~;, S ~ I C ' I I  :15 s i x ,  h r ~ i l ,  C ~ I I F T  pnittr11 
nod tlill'c.rcn\ s1ructtir:ll ri~otlific:~tinn..;, :uiy olic of n-l~icf~ ~i i ig l~t  
\+nry i l l  t11c (ljl-cclini~ of nno1lrc.r .q>c.cic.; wTiilc the rcst rcin:~iti c'ntr; 

<t:i~\I, ntirl woultl cnsiIy rlistir~g~ti-;lr i t .  I'nrictics arc, Iio\vc~er, 
of lc11 scpnralctl 01% s i u ~ l c  clint-:~clcl-s or closcl y cr,rrclnLctl groups 
of clrar:lclcrs, niirl v:~sin(inj~ i l l  lllcsc ~11:1l-:~ctcr'i T C ~ Y C S  I ~ O I I I ~ I I ~  
~ ~ : i l ) I c  0 1 1  11-11icIi tn fo1111t1 1 1 1 ~  sl)vrics. 

111 lw:~rticc, (lie ~jrrc.;lEoir tlistribulioi~, foot1 Iinl~its, larval 
c l i : ~ r : ~ ~ t r ~ s  :~ i id  lifc-lii~i~wy~ :~i1(1 llic ki~owii  st:~l)ilii)- or  i-arial)ili(y 



of LIie other iilcli~l~crx OC it..; grnup h:l\.c :111 I)ccii colisiclert.tl it1 tlc- 
ciding as to 1 1 1 ~  stnnt1i1i.q :.of 21 xir-cil l'ol-111. 51i11c vnricLics :tIipc:lr 
to be quite stable w11t.11 takcli i ~ ~ i l y  f r o ~ n  [ I I c '  C ' X ~ ~ C I I L C  lilnit of their 
specific rxllKc, :15 in tllc case oi' s/(hrtr*~rc.rr :u~tl  r,Jt)r.rt.i i l l  Color:~do, 
ant1 two or lhrce forills rccox~~i /cr l  :IS spccic..; i l l  illis 1):tpcr I I I ~ J .  

prove to be orlly si~llil,\rly is~rl:~lcrl v:~~-ictic.s 11 1:c.n Jnorv tl~orou:,'li 
col lcc l i~i~  i.; tlorlc. 1ic:trcr thc-i~. ccli l rcs o f  tlisl)crh:ll. 

T l ~ c  h t ~ i d t ~  zrot111 p r c w ~ t t s  :I c:wr o f  ~ v i ( l ~  vt~ri ;~l>iIi ty :11oiig :I 
few wrj -  rlciil~itc liriu3. 111 color 111ey r:111:~ ii-o111 :I s l1it i i1i~ l~l;i(~l; 
1viLli a fc~v  1~11itc 111:1rl;s t l i r ~ > ~ ~ g l i  l ) r o ~ v ~  I- r ~ ~ l ~ l i s l ~  1)row11 :i11(1 ii~(lcf- 
itiitely spotlcd or n.ns11c.d fol-n13 t o  grhclc.11 or ~rccili.sl1 wh  i lc, ivit 11 
nln~ost every c o ~ ~ c c i ~ a l > l c  gr:~rl:lliol~ 11r.11r.ct.11. Xi1 t hc s c ) ~ ~ l e t I ~ i ~ i g  
over one I~mitlrcd ~ ~ ~ c c i ~ i i c t i ~  c s a ~ l ~ i r ~ c ( l ,  \~ l i i Ic  110 trvo arc  csnctly 
alike, thc grcnt itlnjority of tlic~il scci~ictl t o  ;ll-r:itigv i11c11isc.11-cs 
aro~uld n1)out tight forlirs, oll Ijut o ~ i c  of u.l~iCh 11:is I~ecl I dcbcril~cd 
as specks, but uvlliclr ilrust 1)e t rc :~lnl  n+ color ~:~rictic.;.  

There i5 also n \.cry wjtlc ~nrii1iic111 i n  5ixc it1 ~ l ~ i *  ~ r o u l ) ,  wl~icli 
is, ho~vc~e r ,  irk  to cc~ri.c.l:i(ctl \i.i:ll tlrc ct>lor \.;lrj:~tioi>, i l ~ c  
largcst a11d siilllt~llchi ~ O ~ I I I S  ( x c ~ l r r i ~ l g  i1.i t l i ~  S:HIIC. color v:~ricty. 
Alt1101ifi.l~ iu(crgr:~rl:~tio~ls occur, t \ vo  C ( I ~ I I : :  o f  \ \ i l l< lcngtlis :ire 
very com~noi~  ; o r ~ c  i l l  wl~icll llic c ly t r ;~  ;~n:  Ions, 311d r:ilhcr fl;i~ii~,q 
beliincl, g iv i11~ llic illscct ;I iinr-rotv pi~ritllr-1-mnrgi~~ctl uffcc.~, :ili(l 

the other \viih tile cly l r : ~  clo5cly Iol(lccl I )c l~i~l t l ,  xi\-j nx  ;I vcry 
broad, corliljnct nlq~l'ulriliicc. 'I ' IIC~L, v:~ri :~tior~s rill1 ~ l ~ r o t ~ ~ l i  :111 
varieties, bul arc rnust 1u:irk~tI i l l  ~ 0 1 1 1 ~ .  o f  tllc ~ s l r ~ " i i ~ ~ '  for11is. 

In the conrsc of t11 is st~rt ly prnctic:~lly ;ill lliu 1rlntcri:tl kr1ow11 
to exist ill A111cric;ul ~~iuscui t i s ,  i i i r l~~d i l~g .  i y l ~ s  oE all rlcwribctl 
species exceptin:: tliosc o f  S : I ~  : ~ r i i l  I : i ~ r l ~ ,  li:~.: I~cc11 r~ ;u~! i t l c r l .  

The Unitcd 5t:ltt.s S:~lioti:il hI u w u ~ r l  I l~:~irri:ll \\';IS csl>uci:~lly 
rich in tlie ~aric1ic.i of t11c /to-i(Jlc ~ I - O I I J I ,  i l l  i l~ntcri:~l Troll1 Tes:~.; 
and the so~itliwcst, ;11i<l :IIW contnii~crl :1 111l111lwr of tyllcs. 'l'l~c 
mllectio~~s of 1)r. IThlcr :111tl hIr. IIc.irlc111nni1 F~~r i i i~ l l c t l  innst of 
the niatcrinl frotn hl:lrylallrl :~IIJ iI1c I)ist~.icC o f  L'oln~nl,iii. "l'l~i. 
Cor~ieIl collectioti cuiil;~ir ic(l :I fill? 3cril.x fro111 11risol1;i ni~tl o11c 
type. Tllc collccliol~ of tlic Iotvn .\y-icnlluriil Cnllcxc eont:liiis 
the Van Ihlzec collccliol~ :mcl t ~ 1 ~ 3 .  ;u~t l  tlic IOIV:~ ~ i ~ ; ~ t t ' r i : ~ l  :~11(1 
types of Oshorrl :wtl I<:111. "I'hc Colori~clc~ : ' l~r icul t~rr ;~l  Collexc 



collecl io11 cot~tai t~s  part of tlic mn tcri:~l m1r1 types of Gillcl tc a ~ ~ l  
Ihker,  mtd :dso of those spccics from Colorado descril~ecl hy the 
writer. Prof. Osborn's collection corltai~w iilntcrinl fro113 Iawn, 
Ohio, and soinller amoullls fro111 various pl:~ces, 3.; !yell ns types 
of his spccics. Rlr. \-:in 1)ttzcc's collectioll rontnitls mntcrinl 
from Ncn~ Sork nild n fillc series of Colorn<lo unrl I?tnli fnnns ,  
it~clntliiig n 11uu11)c.r nC types. 1Cc.v. h l r .  \Yirl~lcr iur~rishctl 111:i- 

leriaI from I'e~u~sylviutin, nz~d Prof. Slmw frulu Kansns at~rl t l ~ e  
sou( hx~~cst. As llle \rritt.r I~nd wnrkcrl n11d collcctctI ill this xrotlp 
for n ~ i rm~be r  of years, his olrti collcctiorl \\-as of the greatest I~clp, 
c o n t a i ~ t i n ~  ~llntcri:ll in crcr spccics llcrc listcrl, :uld t ypcs of  over 
two-thirds of tllcl~l. 

Thc writer \~ i shcs  to cxprcss liis ol~ligatioi~ to Dr. I,. 0. Ho~v- 
31-(1 for couriehies cxtc~itlotl wl~ilc work i t i~  in the Natiotlal Mu- 
seuln, nlld for a~:~tel-inl lonrlcrl; to Prof. Co~ilstocli for t l ~ u  Irjnll of 
the Corllcll ~nn tc r i i~ l :  lo  Prof. S t~nln~crs  for i l l e  loiir~ of types from 
tlic Xown collcctioti, nt~d t o  I'roE. Gi llcilt. allrl Mr .  ITcitlcillniir~ for 
nss is to~~cc E I I  rcrifying rccorrls, nlltl ot l~cr  f:it-or-s; t o  tllosc- 1lnliic3 
nl>cl~c- \vho hnvc fl~r~lisllcrl inntcrial : iu~d  cspccially lo  Prof. Os- 
Imn~ for n~ntcri:tl fur~iishctl niltl for his r tcvcr-f:iilili~ nssistailcc 
ant1 stlggestiorls ill the filial yrcpnratior~ of this paper, tllc writer is 
dcepl y itlilcbtecl. Tlic life-history stntlics Iial-e csleilded t l i r o u ~ h  
a nuru1)er of yc:lrs of field work, b t ~ t  t l ~ c  f i ~ ~ a l  ~ t~~ l l i l l a ry   IS J)ee~i 
prcpnrctI alld 111o!,l of the syslcll~:~lic \vork tlollc in thc %~iitogicat 
Laboratory of thc Ohio S h t c  Ii~livcrsity. 

I<escii~llli tlq / % k p \ i ~ ~ s ,  I)ut \X ill1 t l ~ c  r;ilrltfic ~ ) iy~~e i~ t :~ t id , l i  ~ C I I I I ~ C . { I  10 1 1 ~ f -  
h i t c  l):~ii(ls or \\ : i i~ti i~x, Hv:kfl slbort w1(1 s l i ~ l ~ i l y  coliical or 111~~1Ivr;itcly T O I I ~  
:u~rl rlcarlg fl:~t, :I fl:lll\~l'rhc < I C ' I I ~ C A \ ~ ( L I I  j~rs t  lw~ck r j f  ~.crl i .u rll:tr~il l ,  ttroru 

pro$~ot i~ icwl  in tlie s i ~ ~ ~ ~ - t - l ~ ( - . i t l [ * t l  sl~ccic<. l?l>.tr:~ r:1\11vr s l~orl ,  slsorter ailti 
l ~ r o ~ ~ l e i ~  ~ I I ; U I  in Tl~t~~t~~to/~~i~f . i . .  1::tcc ~rc;irIy fl :kk ; fr(>11i I)r<xul, gr:idn:~lly 11:kr- 
ra,wiiig to tllc clyl)cri*, nhicli ib  ~s]>:u~tlcal ; ~ t  tliv : I ~ W Y .  

As thus defuctl lllc Kcnus /:'/rkvlli I is ~l ln t l c .  Lo i~lcl~itlc all thc 
Xsortp.; tllal Ii:1\-c ;111pnrclr Llp sprlulg from n /%l(p.vi/(s stock 1)1; re- 

, , duction of t l ~ e  I-nnio.ir. ~~ig111~11tztio11. 1 111-C'C" of t 1 1 ~ h t '  y - o ~ t l ~  S~nsc 
l)eel~ collrirlcrtd ~\+ortliy of sabxc~lcric r:ulk and i t  is pnssil~lc tllat 
they HI:LJ' c~~11111ii11y 1 ) ~  co~~sidtrc(I :IS distiltd XcIIcrn: h ~ r n u \ ~ ~ r ,  
u i~ t i l  l l ~ c  Ircscnt ccntlt~.;ioli i t 3  tllc pln~'illg of Jnssid gcllcrn is 
cleared up, littlc of vnlnc call be :tccomplisl~cd alo~lg that lil~r.. 



Vat1 Duzcc, I'syche, ['I, p. 307, a s ~ z ;  'I'rnl~s. Am. ] : l i t .  SOC., 
XIX, p. 300, 1892. 

Rather stout, 1lc:uI of nl1o11t tllc saint. ~ 1 1 1 1 1 1  ;I?: l)r~)iicllntn. Ycrlc'; r:~lllcl' 

short, sliglitly slc)])i~tg, f l is i i~~c*il>+ tr~~~isvt-r-t*ly (Ic])re~st~l, tlic : ~ lws  of ic !~  
slig1ltly cu~iic:~lly ul)iur~lc(l. I;lyt~-;i ~r~c~l lcn~lcly  loti:,.. usu;~lly s l i ~ l i t l j  ilxr- 
ing, cellntiuti hi~i i l ) l~ ,  o t~ ly  0 1 1 1 ~  t'~.t,-h 1 1 ~ 1 - t  IirC IwII! ~ 1 ' 1 1  l l lu  S C C ~ ~ I . ~ .  JCl! t r : ~  
without supcrnrul~cniry vcilt1c.t~ or I - I ~ ~ I ~ I $ V  lilies. ur. 1yil1l ~ ~ I C ' S V  ~ C ~ I I C C I ~  01- i~g-  

This subge~u~s, as hcrc rehtrictctl, culitniris all tlic species in- 
cluded in the genus by Yxn rh t~ec ,  in his cnt:hog~lc, except one 
(n'mia:), and also ouc (s f~uhi)  ~rhic l~  was tl~crc plncccl in Phl~psitls. 
As iiow arranged it is 111:lde nl) of ~ I I T L . ~  clo~cIy-rcl:~tc~l xroaps of 
species. 

A I ~ ' ~ ~ ~ ~ C 1 ~ ~ 1 .  J<J<Y 'in( > 'Y! 11: Sl'l<CJl~S. 
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C 3la~i.ki1i~w 0 1 1  cl:~v:tl ;IW:IS ~t i~ i t c ( l  ii11u :I ~Id~iliLe 111vtli:1n sli-ilw u:!r- 
rowt.~l in tlic ~i~i~lr l lc ,  awl usu;~lFy tlxrk I~orulcrral c\tcrl1:11ly. 

1) Sn~ l~ l l e  tlcfitkilcly i i~nrgi~~c(l ,  e s l e~~ t l i~ lg  Lo ~*osl;rl 11i:irgi11 t r f  clytra. 



G Yertcx 01)tuscly :ullynlatc; r:lcc, 1 crtcx :unrl s c a t u l l u ~ ~ ~  p:zlc 
crerlr~~y or n l~i l r - .  clisc ~ E H V  1ntLc.r irrorntc. 

pl+~-(~(;:u~!fi.< I k ~ l l .  

(For syuotiom~., scc tinder 1-aricLies.) 

A stout, Ijrond-l~exlccl spccica, will1 mi nI~ilnst pnrallcI ~rl:tr~iut.cI 

color very varinhlc. 
Vertex bmatl, ovcr t\vice \vitlur tllnli its il~i(ldlc Icii$l~. btil very little 

longer On mirlrlle tllmi n~airi.-l l l ~ r  rye-s, rlisr sl<q>ii~:: to tlic i1nlir;vcrsc rlcl)rcu- 
sion, then flat or s l i~ l l i l y  c l c~ :~ tc t l   rid Irarisrvt.rscIy stri:licd. .44 sctzn Trt,i~ 
the side the union of rcrtrns n11r1 Froi~t i.. s t i ~ l ~ t l q .  prorlnwrl, .;liarliu:; otrt 
toward tlie ocelli. Vci~:~Lioii s i t l ~ p l r ~  ~ 1 1 y  ~ i i c  c*rn.;% IIVVVII~C, cciitt-111 : ~ ~ i t e -  
apical cell very slightly i~nrrt>\vc(l in 111t- ~ ~ i i ( l r l l ~ ,  z C'~I I ICI  )win L . ~ I I  F(,urtli anal 
fifth apicnl wlls slol,itig I>:trk. r:ltbc.r I r ~ ~ i g  in stcttrl :1ii(1 + l i r~l - \ t i11~~.11 funlls ; 
appmaclsi~ig a right n~iglc wit11 tlw NI .~ : I ,  i t 1  11;1rro\\-. l o ~ ~ g - ~ v i ~ i ~ c ( l  for~ils. 

Genitalia: Fc111aIc s c ~ ~ ~ i r i ~ i  \\it11 tllv 01iLv1. : I I ~ ~ ~ I * s  sliglitlj- m ~ i ~ ~ i r l i ~ ~ q ,  pas- 
twior margin diplilly c.;crrr:~tr~l In rr>tln~!iii~,., :~cror~lil!: lo ~)r>r i l io i~ ,  \$ itli llir 
media11 fifth Iriaug~larly prorl~lc.p<l ill t r )  :I I~ronai, sli~ll1:y z!otrhctl tw>tll nlx,ut 
aslong as its l~nwl  width. h1:11c v:11\~ 111*0:1111y r<)ti~irli~ig. t11c apex s l i g l ~ ~ l v  
anglllarly prorlucer? ; plalc.: I o~c i l i c r ,  I o i i ~ .  A ~ P ~ ~ ) ~ I - s ~ I : I ~ ) c ' I ~ ,  llic I I K I I - ~ ~ I I S  

clothed with 1o11g I ~ n i r s  :~rrtl s l i ~ l ~ l l y  c ! ~ ~ : ~ r ~ i ~ ~ n l t l  jurl Ilcfot-c t l ~ c  I> l ;~ rk  apes. 

Habitat: Spccin~eiis of the diff-cnt varictics nrc :it 3131ul fro111 
Massachusetts, J,oilg Islnud, Mnrylnlltl, 1)istricL of Co lu l~~ l> in ,  
New Jersey, Georgia, I:lorid;l, Tesxq, Itirlinnn and CnI i fo r~~ ia  (all 
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fro111 TJ. S. N. Xf. cofl.: The  h1nryl:ultl forti~s fro111 t l ~ e  I;l11cr 
cdIuctio~l: T:loritln farn~s from the ,X+llt~~c:~d collcctintl), Ohio 
mid Ncw York (Orb, coll.), I)istrict o f  Coluull)in niitl hIaryIailc1 
(Hcitl., Snzider..;) , UlnricIn (Slossoli) , Tcn~sessec. ( Stl t i i~u~rs ), 
lalva, ColorntIo n~itl I;t:111 (I!:111), It~dinirn :tr~tl .4rkan~1s (Osl~. 
coll.), Mirl\igati nr~d I'uiit~sj-l~:uiia ( 'A'irt~~ur),  2nd hlesico (i'icillln 
trit tw~ln~). 

Z r i  s i x ,  this spcccics wrics froin 7'"'". Ion: in large fcu1n1t.s dmv11 
10 4.5""". i l l  tllc sl~lnllcsl rilnfc.: ; i i r  i ~ i t l r l t  it i s  c(lu:tlly vnr-inljlc, 
rail:,.irlg lrntn 2.5"""' (towi~ to I .5"""'. T l ~ c  \-:\rin~iotis is1 cnlor are 
irultui~cnrhlc, l ~ t  t scntI to nrmtiqc Il~ciusclvcs : ~ r n r ~  t l r f  nt>o~t t e i ~ l l t  
foriiix, ~vl~icli  arc licrc rlc.;cl-il)c~l 3% cnlor vnl-iri ies. 

I<t , /c/ t i ,~ f i i d . / ~ . <  T. '~'Y:IIIS. :\III. ICiltv SOC., SIX, 1). 301, T 892 
(Dcsc. I):(.) ; Cntnlogl~c, 1). 297, I 894. 

l < ~ ~ f c ! ~ i x  ~ 7 2 q q  7 ~ ~ s  Osl>, , EIIL. XVIVS, XI, p, ;q.j, r ~ m  (Illii~ois ~ I K I  
Arknr~sns). 
1 1 t i l i  ~ o i / i i . ~  I i 1 1 i  s o t  Dcfi- 

~ ~ i t c l y  l>lack nurl ycllo\\- iiinrkctl. 
Cthrrr: Vt*r1rxb ~ T ~ ~ ~ I ~ I ~ I I I U  ; L I I { ~  W I ~ ~ L * ~ ~ L I I I I  I~*!II(III yvIko\~ t b ~ - . d i ~ l ~ i i ~  f ~ ~ l y o i ~ s .  

a t ~ ~ c r i o r  1i:il f ~ ) f  I t,rlcs ; ~ i ) 1 1  pos i~~l- i f~i  1!;1li I%[ ] ~ s o i ~ o t ~ i ~ i ~ ,  ~ ) i t i i t i i ~ ~ k  Llis 1)1vsterior 
111:1r,<i1i. g<14s>- Ol:lck, 1111, l!l:tr:,'ilili of tl~vst. J~:l~!~lli ol'ltli irrc;11~1:11, i a i ~ t l  tllc 
:ultcriol. OIIC Frwluct~ll) I)iwclrrl r)u 111th illcrli;in Fiilc. I:!!.tl.:~ sliitiit~g tlleck, 
:L col~i tuo!~ o\.:II sl)ot I I I I  the W I ~ I I ~ C .  J)I.~o~.L* 1111, :111v\: o f  CI:~I.IIS :11t(1 ilic 1i1lX~riur 
two-tliirtls of ct~ftrkl 1 1 i : u ~ i i l  1 ~ 1 i c  ?.cllon. Si/.c of I)olll spot :iirtl tiinrgir~ \-cry 
vnri;~l)lc, sotllctin~c.: \v:t~tfirrg. 1::1cc 1)1:1ck> wit11 :a l)rn:i~l ha~i(I a(*row ~iiuler 
CYCS niltl Amrt :itcc :\lm\c yrllow. \~,rryinfi tr) all ycllun 11clow ceucc~>t :r 11:ts:d 

I1:ltltF rril  froilt. I ! r  strliic spcci1ni.n~ I l ~ c  block . r ) i~  tlic vlyt~:~ T:ltl<.': clut to 
l>ro\v~iisl~ rscept  a lo i~g  1 1 1 ~  ~ii:~rgiiis of tl!r y v l l o ~ ~  :t!~tl i l l  o t l ~ t ~ s  it l~iwlks 
iiiio s111rtq. 

Spcci~ner~x arc at 11n1d f ronl J:nItiu~orc, Xlal-yfnlid, PisLrict of 
Coluulbin, I 'ci~~~sylvn~lin, X c w  Jcrqcy , I:lnticln, 'I'at~ricssce, Indi- 
alln, Arknnsns ntld Mcsico, those f m n ~  t l ~ c  cnaht ~ C L ~ O I ~ S  t3ti11g 
mostly sillnller (hart tliosc iulainl. Thc  forill, c1esc.r-il~ctl 3.; rnmynla 
by Osljort~, from Illinois nilrl ;\rkntlsns, is LIie Iar:,lcst, ni~cl tliose 
fro111 I:loritln the rnlaflcxt. 



Color: Tcrtes, f;~ct., ~,rollt)t~ui~ atill s c n ~ t c l l u ~ ~ ~  yrllow. l l i i ~ ~ g i ~ ~  i)r vertex 
and base of frotit witli ;I p:tir of l>l:~ck spot.: ~ ~ t c u ~ l i n g  out 10 t l ~ e  orulli niirl 
separated by n rstl~cr 1ri-o;~rl rr~ccli,ui l i i i r .  I 'LC, I IO~LII I I  i1i111 Lllr t~.;~lls\CrSt 
band of f i i l . f lr  rcrlucctl in *ire :IIIII f : ~ ~ l i t i ~  L:t> TII.OWII ill ccrlor. Iclytr:~ of :I 
uniform tnwr~y brcnr.11 l~ l ro i t i i i i~  ~ t i l ~ l ~ y : ~ l i ~ i ~  io<l.ilr(I ~ o h t : ~ ,  a very sl11111l sni- 
nral spot t~snally l~rcwiit. 

Specimals of th i s  for111 fire at  lintiil fro~ll Mnrylailcl, District of 
Columbia, New Jcrxy  , Gcorgin, ni l  tl Florida. 

EUTIETTII ST;I~AI;NHA zFrtr.. SI,OSSONI !-an Dnzcc. 

Eitktffxslo~.~o?zi V. n., Rull. l3uf. Soc. N. S., V ,  1'1 2 10, 1891 (Desc. 
Fla.); Cntalogue, p. 3 I 4 ,  1894. 
Pale creamy yellow, nlnculatc wit11 hrolr-ii , hlack marks on ver. 

tex attd traces of proltotnl band ns ill  fiirltr. 
Color: Fare, r c r l c ~ ,  ~~roilr>tlriti nrill scntrlliul~ ~,:llt~ crc:itlly yclla)~t-, n liro:~rl 

band on b s e  of frtmt, cdciirliiig a alrinc rncr o~itci vcrtths, lliscctutl it1 tlte 
middle, lllack. A I>rowtlisl~ tr:lnL;vcruc lintltl r : ~ i ~ ~ t l y  ititlir;~Lcd on posterior 
half of proilotunl. F.lytr:~ ~ C : I T I I ~ ,  111ottle11 1vit11 bro~vji, e ~ l ) ~ ~ i : ~ l l ~  : ~ g ~ i n s t  
the scutellnt~i ant1 along siitttral ~r~argiiis. 

Specirne~~s of this font1 arc at Iinrld fro111 District of Colrtt~lhin, 
Florida, and Texas (all fcmnlcs). 

Euteftx wrrtr)~ol-uln \'. I)., Tra11s. Ai11. 13nt. Soc., XIX, p. 302, 
1892 (Desc. N. C.); Cntalogt~c, p. z'J:, rSg4; Osl~orn i t1 Sltlit11 
Cat. Ins. N. J., p. 95, rcjoo (N. I.). 

Eutetiix i~zrcrfa Gill. nild Unk., Henlip. Colo., p, roo, 189j. 
Resembling I~cl-idtr but with the fulvons oil vertex arid proltotum 

obscured by testnceous ~ ~ ~ a r k i n g s ,  and tllc clytr:~ irrezulnrly mot- 
tled with the same color. 

Color: Vertex, p r o ~ ~ n t r i l ~ ~  :unl sculclluitl pile y ~ l l o w ,  w:is11(~~1 will1 tliriy 
brown, ornaruer ~tetl it11 it*st:wron.: liilcs :~lial y>t>t.;. 1 'stltilly :L Iitic it1 

the transverse riel~rcasion r,l' verlcs :>lid iwt) sl)ols :kt :Ilieu, Foul- ~ l l ) i lg  t 1 1 ~  
W, an'd the nietlini~ iliilrrewc.rl l i t ~ c  Irsi:~ct.c~us. Scntcll~rrt~ uilh tr;\c*e.; of 

about &?r stripes 011 tllc disc :11ld n frw s t l l ~ ~ ~ ~ a r ~ i i l ~ l  S I X , ~ S  tt'~tarro11s. ['SII- 

ally afew dark q)ots 1~11inrI Ulc c>ca. Illylrn xuhlig:<lii\c 1)lntchrtl xvitli (cs- 

t a m s  brown, fallin:: nut tou-:~rrl tllc ccx5t:i. 3'i;lccs of :I wliitc spot 011 CL>III- 

missure re iin Oil-icfir, exccpt iii tlir. rlnrkcst rn.~lcs. 1:;lrv wi1\1 tllc :Ires n11t1 3 

~t at hasc of frolit stinictiit~cs cs te i id i~~g  ir~lt, v e r t c ~ ,  t ( . h i i t ~ ~ o t ~ ~ .  

Speciiilens arc ni llnr~il fro111 h l ; ~ ~ s : ~ c l ~ ~ t s e l  ts, New Tark,  Nol-tl~ 
Dakota, District of Cohtli~l)i:l, Ollio, Kart11 Caratinn, l:laritla, and 
Colorado. 
[hot. D. A. S., Tot.  XtI.1 5 [ J ~ I I I C  25. IW;.] 



36 DAVENPOKT ACAI>l?~lX' OP SCIENCRS. 

EITT~YTIX X I : ~ ~ A  I;NE.::I rnj- ~ O ~ ~ T T I I Y I C I ;  I \'all Dtrxre. 
(PI. I. 1;i~.  .?). 

/<r~!~,fti-r .~ot~/hr~,i(-ki IT. D. ,  Ji~ill.  Elif. Soc. hr. S., I-., 11. 209, i!iq4 
(K. T. City); C : ~ i a l n p ~ e ,  11. 296 ; > i ~ t I  324, 1Sy4; ()4)oi-ii :11i(1 I<:~ll, 
Iowa Acntl. Sci.,I'., 1,. 232, 1st); ( I I I I Y ~ ) :  Oslmsii in 20th Kcp. 
St. 1-:11t. N. Y., 1). 5.11. 1905 (list). 

/*/cnftix ~ T ~ O I I I C I I S  0s1)or13, ill 20111 Itel). $1. 1I111. N . Y., p. 5-30, fig. 
33, 1905 (wostcr~l N. Y.).  
Resembling ~altnr.~~to~.ni'rr 11tt l willl llle tcstnccous ~ i l n r k i ~ ~ ~ s  coal- 

escitig to forlu a11 nlruost unifol-111 tcxt nceoti..; I)row11 color al)ot-c. 

Color: vtrtex rlirty jnclk~t~ it11 ~ ~ + \ : I c L , o I I <  t ~ l x ~ k i i i ~ <  oi J I ~ ( ~ I ~ J I I ( ? ! ' c I / ( I  CO:I~- 
esciiig to F r ~ r u i  an irrckplar wa\ll. crF(cr~ clctlya-t~ii~x : ~ t  :\lcs :rirrl u\iitil~: \villi 
n r i  : I  0 1  a s  f 0 1  I'rrniol~ul~ tchkurc1>11.; I r 1 . c ) ~  11, clyli.:~ r r f  r i ~ ~ i -  

fun11 tcstt~crous v:ist, (1ftr11 ?~ccc>ti~iitx h11tol:y t(nvinrl i l iv  lip i l l  111~' F ~ I I I I I ~ C ~ H  
allrl a11 ovcr ill tliu i~n:~lr.s, i n  ~rliicli raw tl11.y 1)rcs~trL :L ~ ; F i ~ h t  clqqrcry irri- 
rlcsrensc. Ncrvnws cui\cc)lr~rcm~, tIltvcc lo  c<>+1:1 cbn 1Jic nrlr>kq- spccirii~~n.; 
didrt ly fttscoa.;. 

Spccime~ls are n t  Iinud fro111 New York, hinryI:iltd, District of 
~ o l t ~ ~ ~ i b i a ,  and Town. 
This species irns clcscribccl fro111 rnnle..: oilly: iltc Scmnlcs arc 

larger ntirI Si~l~ter .  Sonre of t l~c  s~n:tlIcr sn~oky n~n lcs  sapcl-fici- 
ally rcscti~blc ccrtniii spccics of t l ~ c  ~ C I I I I S  A I//lywt?r{rs. 111 Os1)orti1s 
figures, n nervure i t 1  thc mltlcr 1 i~ i11~  s l i o r ~ i n ~  itlirori~ll (he cly trot1 
was taker1 for n scco~~tl cross ncrrtr rc x11tl illc gci!ikzlin were tlmwai 
from claniagetl spcrir irc~~s and arc tiot typical of the .spccics. 

Thant7loir.//i.~ lul-in'n: Y. I ) . ,  CNI. I < t ~ t . ,  XXII ,  I>, 250, 1S9o ( 1 ) ~ s ~ .  
Korvn niir? hlich.). 

/:i/lr*iliz- I~tritfa Y. I). ,  I'sycl~c, TI, p. 307,  1x92 ('l'ypc. of gt.11~5); 
Cntnlogtlc, p. 296, 1894 (Adds. hlrl.): 0sl)nrn : u ~ d  l h l l ,  I o w  
Acad-Sci., JV,p. 232, rXg;: (1on.a list): Osl~orn,  O l l i o  Xcntl.Pci., 
8th 111111. Itept., p.67, ~ ~ p ~ ( O l ~ i o } :  zolli ! < q > L .  St. I ; i~ t .  X.Y., 
P. 530, 1 9 5  (X. v.). 
Resetnblin,q h-is/h 1n.il11 t11c rlnrk nlarkir~::~ or1 t l ~e  ~ c r t c s  nud 

p r o ~ ~ o l t ~ t i i  1051, :uld the licl11 51101 011 lllc co~iintissa~re t-~~lnrg.etl. 
Colr~r: \ -crt t .~ .  ]>roriot iiul nlul xculcll~~n~ liilrol~s, cl? 1r:l lc<L:~cr'cr~~s 1)1.ow11. 

fatling ottt to sJhya\in~- trrn;~rals crbsln. i l i e  ctrlnlntrll c o t i i t ~ ~ i r ~ i ~ ~ ~ l  spot :lull 



so1rie1il1lc.s Illu :~pcu OF sc~~Ir. l lnul crc:1111!. ycllot+. Face lixlll tcsvaccous 
t)roivir, tlrc bnt~wcs rlartrt.~, tllc rrontnl :IITS Iix1i1. 

Spcciitic-11s nrc at Ilnltd frorn 3Iarylnrid, Georgia, Florida, New 
York, n ~ ~ c l  loivn, artrl Y:ul Ra:r.uc gives RIichigan. 

7%al)r1rofklti.~ strbm.//ii~ 1'. 1). , J<11t .  Xi~t., \'I, 1). 77, I 390 (DCSC. 
Calif.); I ) sychc ,  1.1, p. 307, rSg2. 

I:'l,fcllir sl(hrr.17~~ 1'. I). ,  'I'r:uls. Xiu. 11111. Soc., XTX, p. ,703, rS92: 
Cntalojiuc, p. 296, rS94. 
Reseniblittg I?tt.ir?(z clnwiel~- ~ I I   lor p:ltkr~a, but i ~ i i l l  fiiint testa- 

~ o u s  ~ ~ l n r k i i ~ g s  r ~ t i  vcrlcr o l ~ l  pn~"~otu i~ i ,  31ld xnbhynline cfytra 
\~illr t l ~ c  cohr:~l ncrvnl-cs e n ~ l ~ r o ~ v i ~ c r l .  Xnrror~-er and with Il~e 
rertes sligTt11y more :u~filcd t h n n  ill Iypicnl hwirifl. 

Color: \'crtus ; $ i ~ t i  ~) r t ) i i oh~ i~ i  ~ )~ i l r -  fulvrm.;, I l r ~  tr;uls.;crar rIrprrssioir, llrc- 
din11 lint ;ul11 tn .~)  i r r~qu ln r  sl)ol> #lt Iriw o i  t11u vcrtcs :urrl six strlpcs on pro- 
notuul ol)<r*urcly t~vht:~c~(~lih. SCII(C.IIIIIII flitlc ytI10\\, willi II 1A:icli point 011 

eitlicr sirlr t l ~ c  ; i l w ~ .  I<Iyli ;i hlll~l~?-:iliiir* sll:~~li!ig l o  tchincco~~s lies1 llie x u -  
ieIh1111, NI(I  ~ I ~ I ) I I ~  ~ I I V  +1111ir;ll z ~ i : ~ r g i z ~ ~  o~ililLiiig :I l i x l ~ t  spol,  tlic apices o f  
rlytrr~ . l i ~ r l  I IVI  Y~II.L*Y 1u co\l;~ q~ilok! . 

Spccilncti.; :ire :I[ I lni lr l  I~*otil I:ort CoEliim, Calomdo, and Los 
Angelch, Cnlifnnli;~. 

I.:r ~*I'I::I-I-IS sr.i:.\l:r*'1::\ ;-nt-. J ~ I ~ P : K C I  Gill. nt~d  Unkcr. 
( l ' t a t y  1" 1:ig. 5 . )  

Blktli~ r / ~ r c ~ r i  I:. :ultl l'l,, Htniip. Colo., p. lor, 1x95 (Soutl~cr!~ 
Colo., on oak). 
Rcsetii1)ling n 1,:1Ic s/o.c.~o?li. Siulilnr to sozd/r?ozcki, but m l ~ c h  

paler. Greer~isll grllaiv or pale goltlcs~ yclloiv. 
Color: Tcrlcu : l t~d sc~ltclltr!t~ cro;ttlly ycllorv. l>ronrhtnm ~ i l l ~ i  clytra p ? ~ l r  

whilih or I)rr)\r,iiixl~ str:~\v. S I \ : I I ~ ~ I I ~  II])  ilk l l i ~  III :I~CR to p:dc ~ u l d t l i  ycFl0w. 
Enlire elylra stil)l~y:~liil~. 1rjtl1 ~ l ; ~ r k  hiilllts I ~ I I  : I I I I I ~ I ~ L ~ I ~  s I 1 o w i t 1 ~  tf tr t~u~11, :I{)- 
ical cells rurrl crxtnl 11t.r ( 1irr.h ill tlic irl:tlc\ o f l c . ~ ~  lltrrrkctl wit11 smoky. 

Specirriclls arc a t  t i  f i r  it1 from District of Columhin, Colorado 
Spriligs, T):IIIIIC~ Lnkc njrtl Grand Jntlctioli, Colorndo, xud Salt 
Lnke, Utali. 

T,arv;-:c : Slotlt, crlcs Il:tt, 1i:llf l o ~ i ~ ~ ~ r  ~ l i a i ~  i l l  adult, ruullrlingly riglit- 
anglctl wit11 a dl:irp ~i lnr~i11,  color vcry varialllr., co~t l r r~n~l ly  a ])ale ~testttly, 
wiih  four rlnnrlmtc :Irvn.: on tllc vcrtcu, tllrrhv wries of tri:tngul;~r ollcs ori the  
prolIoinm, sc l~tc l l~uu a t ~ t l  wills ,r~)ncl+ 11i1lv hrt>wn, tllc :1l>(lo111c11 usually hear-ily 
imratc ou~ittin:: rill ul~licluc lnnd ur row elf sl,ots oil c:lch sitle the rnitldlc. 



%BIIC of ~11c 1;1rv;v marc ur less ~ 1 4 f f l ~ ~ ( l  nit11 rc1Irlk11 : I I I ~  SOIIIQ \I:LW tlw 
color arcis jc>i~lc(I ill10 :I 1)rw1rl l)l:~rk 111c{lix11 s t r j l~~a,  ]i:irro\v~*st 011 t11c wilig 
l)a(I.;, a11r1 uftc.11 \ I . :LI ILII I~  011 \ - c ' ~ ~ c Y .  

Varicty grrtt-ri is strictly confil~ccl to the o:tk in 1)otlt l n r r n l  and 
adult stages, iriost of tlte ~pccimens of ~~t(rl-rtro,-(rla 11:t\-c I>cci~ lake11 
from oak, /t,rida is apl~nrcntly ail o:lk fcedcr, n~ ld  it is likely that 
nll of thc r:lrictics will Ipe fotlnd l o  feed C I I ~  rxtk, ~ v l l c n  the liic his- 
tory is kinoi\+n. 

TSurl:'~"rrs c~,a  k i 1.1 I ).I 1-:u a I)tiscc. (1'1. 1, 1 : j ~ .  b.) 

/<?t!e//i,r t'/flt<iioidc~ v. I)., call. 1;11t.~ xX\ ' r ,  p, 138, 1394 (CO~U.):  
C~-tt:do~~~:uc, 11. 297, 1394 : Gill. :~n(l linker, 1-Ic.niip. Colo., 1). I oo, 
is95 (list). 
For111 n1lc1 strltc.t~i rc o f  srrhrr(,~/r.(~ ~~c-:u-l!-, s111:lll~r, SIOII (er, \villi a 

fuller front. J'nlcgrcc.it ~ v i t h  Iwoor foul-I)l:ick spotson vcrtcs. 
1,cugtll 'r' .5.sufl". c? 4.5"""'; \vidll i  I .+llllll., 

Vcrte\ u it11 L11c ulibt- slig11tIy C O I I ~  c \ ,  tfi~iihi vrw (Iqwc+ioi~ sT~:tlloti, 
i l l  l o  I I I t i  . l!ru)~~l hlro11~1y i r ~  ll:~lc$l : I ~ ) I ~ X  

ilic 111itI~i1v iiiic, so i awi i t~~~% t isi l~lc fro111 :il>o\ c+ ILW ii~ll:uL~~l 1 ) ~ l o u  ; C * ~ ~ ~ ) C I I S  

~ L U I I L ,  l)rt~iilii!c~it. .~ciirccly c ~ ~ i ~ ~ l r i ~ ( ~ a I .  1CIyir:i ~ i i \ i c ~ -  -11o1-i~ cIu.wly ful(Iv11 
; ~ t  t l ~ c  :tprs, ve~~:tii<)ti S ~ T I I J I ~ C  :LS ill x f ; / > , w ~ (  11. u ill1 o r c : ~ + i u ~ ~ : t I l ~  :t rcw W U I ~  

s i ~ ~ ) ~ ~ " ~ u i n u x r y  vcili'i ill P11v C I ~ I K ~  ;lrciks ; I I I ~ I  in 111~' fiflli :tpic:~l vvll. 
Color : I'alc gr~v11, tllc \ ertt-s :tsi11 c ly l r i~  41ftc11 :I trillc ycll tn~ is11 xri-cli. 

-4 laair or 1:1rgc i[11111(1 h1:1cl. spots I ) I I  \ t*rirx I I I ~ I ~ ~ ~ I I  j114 i ~ ~ s i ( l v  tI \r  ocrlli ; I I I ~  

:I p:~ir o f  111ii111te l)oi111\ i ~ ~ h i t l c  tlic :ilw\ . brou 11 or 1d:tck. 
; I I :  I:ci~trtlc ~ ~ 1 1 1 ~ 1 1 1  r i ~ t l l ~ r  l t ~ i ~ ~ , ' ,  l ~ ~ s t ~ i i o l .  i 111g1~'h  ~~>~~b l t l i i l g ,  pllh- 

~ C I - ~ L I ~  !11:1rgi!i irnilct~ic or d ig l~ t l j ,  r u ~ i  I I ~ ~ ~ I I X ,  ~ n t u l i ~ i i ~  \ i ~ t l >  ~ > r u t l ~ l c r ~ l  illto :I 
slwrt ~ I U I  ! I \ L I ; I I ~ ~  l ~ i d t ~ ~ ~ l : ~ i c  ia>ut11. 31 :tic \ t 1 1 ~  v u l~t~i -c ly  : ~ i ~ g ~ i l : ~ r ,  51101 1, ~)I:I~L,\ 
bru:t(l :it I I ; !~ ,  t~ ii!ttqt~l:~r, tltcir ;q)ithcs .sl~$btly : I ~ ~ C ~ I I ; I ~ V ,  i~ iriilc I<)ngcr kIla11 
111cir I):t%11 \\ irlth . 

Spcciincils :ire nt 11:und from Furl C o l l i ~ i b ,  I*(,:, I ~ I ~ I I I ; I ~ ,  Put.l>lu, 
I'alisndcs, :uitl C;rnnrl Jnrlctior~ , Co1or:ltlo : Ciscu, Thon~psoi~ 's ,  
hloal), T,nytoll, Mnnli, nntl S n l i ~ ~ n ,  litall, ;ill collcclc(I by the anu- 
thor, :utcl I Icltn and Morttrosc, Color:~rlo (GIII). 

1,:lrv:r: l-!cw~~T)li~~x ~ I I V  ~1tf111t~ lm! wit11 :I 1011gur ; I I I< I  1w)rv : ~ I I ~ I I ~ : I ~  11tt1d. 
<;recrt, \sit11 luo 1>1:1ck s ~ w h  ~ > I I  tllc ~ c r k h  ; 111vx v o r r t q w ~ ~ ~ ~  10 illy 01kkr 
pnir uf I11c :ttlull, :111al arc sa)l~leti~~ieb ~rt~ri~ifl:,: ill t11e ? UIIIigcr li~rv:~'. 

Tlic grccil color ~ v i i l i  the I~lnck spots on vcrtcs uill n l  ulice clih- 
tiltguisli this slwcics. It  lives 011 . Ift;i,~5/c.x ~.(IIIL'SI-L'ICS,  to n,hicli its 
jirecll coIor ntlnpts it. I:roin this plar~l it sl>rcntls lo ot l~cr  hpccics 
af salt husf~ nncl rel:~lecl plmrts. It will, 110 cfotll,t, be fomid witlely 
distributecl on its food plant in Ihe arid region. 



Fornr n ~ d  s l r n c l ~ ~ r c  of rlrr i- i i . ir lrr  ~lc:u-Fy, t l ~ c  IIC:NI :k trine s1mric.r. 
Deep grccu, tllc clgtr:r \v i t l i  ~ i ~ i l k y  f l c c l a  : u ~ l  slilok y cl1)iccs. 
Zel~gih 94.6"'"'.,6 4"l'": ~vi<llh 1 .; tll'l'.. 

Vertcu \r-it11 lllc i~~ilrgi!is  CVCIII? r l ~ l i ~ i ~ l i i ~ g  111. sligllll!. Iltilii(l :it illn.x, ( I ~ s I '  
a)livcx, lllc ~I-:I~ISY<:IW ~ l c j ) ~ . ~ s s i o ~ i  \.1.1-). liii111. F I . ~ I I I ~  I,i?l:i~l, > l i ~ l i l l y  C ~ I I I V V S .  

but Tfttlc rl:~i-rorvvrl uttli1 stttltlrrrlx r - t , r t iu l i~~~ ill 1t1 Illc ~.Iylrt.us, clylrci~r; Irrt,:~tl 
wit11 tlic ~~i ;~r :<i i~s  ~>c:irly pi~r:tllc:, c lx l r :~  111011t-i-:t1el~ l<>i~:,. t.lowly l'ola lctl, xi\-- 
i n  : S I  : i i  I 1 i t  V C ' I I : ~ ~ ~ O I ~  .~.ii~il)lc, ~ O S C ~ I I . C ,  1111, 
&iitcapiatls sligl~ily l ( ~ i ! k ~ r  t1i;til i l l  ~./111.ii,jdt1~ :11itl ll1c ct*iiLr;tl m e  \t-T!li tlic 
apcx sliglttly rltort: c11l:tsgctl. 

Culor: Vcrtthx :111a1 f:wc 1):llc crcthit. I)ra)r r(rtm>r clc.r~l> gl-rthtl, ir~,c:,.i~l;irly 
ti~ottlc(~ 011 I I ~ .  pit-r i111tt~riorl~~. I:I~-ti-:l tlrc]> ~ ~ V L > I I  lu just ! x * ~ ~ o ~ i t l  i l ~ c  
alws of cl;~t-115, 1Tleu allla rk!-, ~~~ l ) l l ? - i~ l i l i v .  Sc\-cr:~l irrv<t~i:tr \vl~itv Ikt-ks 011 

the grec11 porlitrn. :I]! irrcgul:u. 1x1 ttal Iw!s cthrt thc  g-t.c.11 ;111al sl~loky. :I rut1i14i 
spot ill lllc :tpcs I $  tl!c ccl!ll.:tl :~~rtc;tlri<*:~l cell, :lull thr. crrsl:i 1 ~ 1 c k  r t f  the. 
~ i ~ i t l ~ l l ~ - ,  ~ ~ l ~ i l v .  *I'\Ic. IIC.I-\.IIIZ~C ~ ~ I U . : I I - ~ I ~  1111: :!JI<.X ~ I I Y  I i~Eit .  \villi :I s~ i l<)ky 
sl~nrle ititci~hiiictl :~x:rit~sl tllcin, cylt.ri:rll!, : I ~ ~ I I I I S ~  1111. f i f l l~  :tl>ir;tI YV~BIICC, 
wlierc it :~plx~~hrs I I I ; ~ ~ X ~ I I ~ . ~ I  \vit11 I + ~ I X ~ L I S .  i ~ ~ l e ~ - r t ~ ~ ) t i s ~ ~  111~: light cust:11 iirc:~. 
T ~ C M  VI ~ l i i l i l ~ l ~  11l:l~.k tltris ; I ~ I I ) ~ ; I I -  011 1111. ~ ~ ' T C . I . I I  j>r>l.lir)lls (1)' ~ ) ~ ~ ~ I ~ ( I ~ I I I I I  :111(1 

elytra ill two sl>ccili~v!is. 
Gcnik11i:t: 1k~11:iIr W ~ H I C V I ~  r :~ t l~c r  s l t t r i ~  trt1ttqr ~ I I ~ I < * S  ? ) l~ t t~ t ly  r o i ~ i ~ * l i i ~ ~ ,  

pmtcrior ua:rrgit~ L - o ~ I I I < ~ ~ I ~ ; :  it1101 .*ligllll?, ~ ~ ~ . r ~ r l l i ~ ( . < !  ill 1111. I I I ~ ~  ltllc; i i l i ~ l ~  vitl\.l; 
ec~uilater~lly l r i : t~ ig~~l :~r ,  21v~111-ly lx~iiiittl, v l~t I~\ ,a l  w i  tli Iiqhi Iiiiirs ~ I I ~ J I I X  the 
n~aq$n. 

De~xribed front oirc fc.111ntc : i t i{ l  t n . o  r1rnlc.s Irot~r C:alvcstoi~,  

'Sexns, tnkcu in  Mny l,g l'rof. Sr!o\v. 

I:?tIc!ti,t ~ ~ X S C I I ~ ( ~  13nll, C':in. I'ilt., X XS I I ,  1,. 203, r cjoo (I')csc'. Colo.). 
Foriu of c/trrk'i(ln ~ l c : ~ r l p ,  s ~ i l n l l c r ,  wit11 ;I loilxcr ~cl-Lex a ~ l t l  uwrc 

flaring elytm. Grccnisll \vIii(c. ~[)clq)trctl ~\ . i t l i  l > l ; ~ c k  poi~~l.;. 
Length9q1'"".,$ 3.3'""' ; lr i t l t l i  r . I""".. 

Vertex hlighlfy itltgl~rI. : I~K\ :  rtr~lilt!illg tI~rv(. fotlrl!t> uf t l t ~  k i ~ g l l i  of t 1 1 t  
pronotut~t, disc i~lt i~(fi t  l1:11, iii:ti-~i~l il~i(.k. C I I I I I ~  11411 ii~fl:~irtl, rchvt~illli~~:: 
hridtr. I h ~ ~ o l u t ~ i  sliort, aIcc1dy i lhr .~  tctl illlo :~l>vs. 131yIl-i1 I : l t l ~ c ~  .;liorL 
ant1 broarl, rr.natio11 rrgt11:br y l c t  tliilt cl:rx:tl v v i ~ ~ s  o l t c i ~  :~l)prcl;tcl~ c:~cti 
other in tlre rlrirlrllc. 

Color: Vcrlcs anrl f:lr.c 1c1lc crc;lu~y, :I I'cn I11:lvk i1111s 4111 verics. I'nl- 
notuix~ palc gree11i.41 u l ~ i t c  ur ( l i r t ~  ~ v l ~ i l e ,  q ~ ~ r i i q l y  pqqwrtt l  tvitli 111:jrk 
dots. Ulytra grc~ i~ i s l i  \vllilc ur ~ 1 1 I ~ l ~ ~ ~ i t l i 1 ~ ~ ,  tllicklr sl)ri~lklv(I wit11 r11i1111tv 
black points, the ~rcaLer 1ruui1)cr of IPlctu 011 o r  r11)s~. LO tlte titrv1Ireh. 

Genitalia: 1;crntllr: ?ic.yruc~it r:itl~cr l o l ~ ~ ,  ~x>slclior 111~igill ti-i:111gt11:trIy 



4° DAVBNPOK'I' ACADEMY 0 1 7  SCIENCl4:S. 

cxc:~v~ttc(l h l f  its tIq)L11, fro171 the 1>~)tto111 (*I' \+ l ~ i ' l ~  : I !  i%e\ strap-sl~:~~w[l 
ttrtltll :11~)1rt a.. I~III:,: :IS it\ 1 x 1 ~ 1 1  l!rc.:~altli. hI;11c I nlrc \cry I)rtra(I, s l~ort,  1rln1c.s 
tog,clIlvr vcr!. hrrxial $11 I ) :~re ,  c t l~~ i la l rro l l~  tri;illgul:~r, will1 t l ~ c  npiccs pro- 
<lucrtl a1141 ul)tul.llcrI. hI;u-~ii~.; i c j  t l ~  Luc 11:iirs. 

S p c i  ltiuus arc nt 11:uld froill L;ls i i t ~ i ~ u : ~ ,  l'ud~lo, Sa l i~ l ;~ ,  Bcltn, 
IZiflc, I'nlis;l(lcs, Grxl~tI Juilctioi~, nrirl T,o11~:1, Colorndo: Cisco, 
T ~ I O I I I ~ S O I I ' s ,  ;~il(l hIo: i l~ ,  I;ii11t, all c.ollcctcrl 1,s the autllor. 

The fine I ~ l n c k  t lo~s  oil the 11:1lc. grouilrl color h:u-u~ouize \\-ell 
~rillr t l ~ c  ~l i r ly  g r c ~ n i s l ~  I\-Elitc Icavcs uf tT~c slincl scnle (. itri$d~,u 
~n)!/;,l-f(/idilr), ou I\-hicll the il~wcl ti\-cs. T l ~ c r ~  arcb, nppnren tly, 
lu-n l)rootIs i l l  o henhoil. 

/'J/J~l).~i~cs ,hrtc/w/rr//(r I h I l ,  Ciu~. J L 1 1 1 . ,  XSSI ' ,  1). ? z S ,   yo:, (I)chc. 
Colo. j. 

ll:~l)ili~L : S ~ ) C ~ ~ I I I C I I ~  :lrc : ~ t  l~:h~i(l froin GXIIICI J I I I I C ~ ~ ~ I I ,  Colo- 
rntlo (Val) Il~rxcc nntl 13:111), 'I'llv~lipsor~'~, : I I I ~  l l ~ ~ l r o t ,  ITtizli ( 1 3 : d l ) .  
This spccic.5 is fo1111tl O I I  :I vcrJr s~u:~ l l  ywcic.3 of salt l ~ u ~ h  grorr- 

ing iri t l ~ e  cicscrt segio~i nrlrl fro111 its lrost pl:u~t oftell sprcnds to 
scrorxl other spccics of LIiv snmc gelllls. T l w  s1i:ipc of the vertcs 
\\ill nL ot~cc. scpnratc tliis hpccic.; fro111 nriy of tfic otl~er srnnll s p r  
cies in tlris Kroup. 



E w ~ r ~ r r x  sTn1cl.a Xnll. (1'1. I ,  1:ig. 10.) 

/:t(lttlin- sfriltlr R:ilI, Call. l:nL., SXXET, 1). 204, Igon (Colo.). 
For111 of i w  cnw(7 ~ ~ c n r l y ,  siunllcr. t l ~ c  c-lyl1-n less flnrillg. Rcsclii- 

bliug fc~tclln, 1~1t  n i t  l i  n 111-natlct- T~cntl :11ltl  ~oltlvri  yellow i l l  cnlor. 
Length 9 4"""., (7 J.~?""".: \virltli r ""ll.. 

Vcrtes its it1 f ) t x d t f [ r 3  l x L 1 1 ~  1- l : ! r~ t -~  < ~ l ~ l t ~ w l y  :11!g\11:ir, IliiL. i11v ~ ~ i ; ~ r ~ i i i  r o i~ i~ [ l -  
ing to frtnit, sc:trcel!. :i LI.:LIISVCYZV < I C ~ H - { > S S ~ ~ ~ I ~ ,  t n.0-tliirtl5 t l i ~  Irl~gtl l  OF ~ I I C  
pmi~oLii~i~, elytr:~ r:itlic-r cI(1sc1y ~<I!(!L~(I. tlw t ~ 1 1 i t i i o t 1  1>1!sc~irv b i~~i i l :~r  t o  / r ~ ( - / / [ r .  

Color : \-etIex lctle ytdlo\v, \ o ~ i ~ v i i i ~ ~ v ~  \i :1-11v11 wit11 <>r:lnxe. t11ir1  will^ i t  

p i r  of rouiul f ~ ~ s c o r ~ s  clrrts oirv-tllirtl r)F tlrc u:ty 1>:1rli froit> tlic ;~pcy.  Sct~tyl-  
11~11 1v11c yellow, scn11cbtir1lr.s :t 11:rir o f  q ~ d <  r r l l  lllc (liw'. l'!-r,ii~)Lui~l :mrl clyli':l 
plllt.11 ycllorv. l%clt>w lci~lt)~k > c j l ~ 5  . so~iit*ti i i t~~s :11)1)1tt scvcii sliart I ~ > \ v I I  
arcs or1 front. 

(;c~~itali:t: Yc11ialc ~ c ~ ~ ~ i i c ~ t i   til lit-r l>~)st~*!ioi ,  111ilrgii1 vc>~iravr ~vitli 
tlielucdinti il!ir~l rotil~~litl<ly l)~'oaluccrl. JI:tlv v:~lvr. kliclrt, ol)tuscl!. nlul~rl-  
i11g3 platts l~rm111, lriniigi11:tr. tltthir :k l  t i v t**  l ) r~>~ l t a r r~ l  :~! i r l  iil)t~irilc~(l. 

Specit~~ciis arc at Iini~tl frorn Planc~iis  , . l r i ~ o u ; ~  ( K  11 i~zc)  , I'ictori:~, 
Texas (U. S. X. >I.}, a~icl Sat1 Josf tFc C:noyli~ns, Mesico (I,. ( 3 .  
Ho~varcl, 1;. S. X. hl.).  

This species is closcly rcln(etl lo A-ncb/ln, 11111 call n t nncc I)u tlis- 
tingnishcd by tlic color n l ~ d  IIlc ~ntit:llin of citllcr scs. 

Thaawofrtki~. (,jossl/.).') Jc t ~ / / t r  ( ITI1T. hISS.) Gill :~ritl J<:lkcr, IIcmip. 
Colo., p. roo, rXgg (Colo., au stzjinr- Ircts). 

7hnm1zotefti.r Ic~~c~lhr Ii:~l<cr. Psyche, S'TI, Stipp., 1). 24, I Sgfi (1)csc. 
N, M. at~i l  I I O L C ) :  1<11t. Xcws, T I I T r  1). 54, ~ 3 9 7 .  

Lctefiix /o!el/n Forljes nr~(I Hnrt, 131111. 60, 111. Irsp. Sin., I>. 42; 
a11(1 523, 1900 (afLer G. :!nil 13.): T::~ll, I fit11 A~ii i .  I<~p t .  lTtitIl 
Exp. Stn., p. rh, r y o j  (ir~jrri- lo 1)cels). 

E z ~ c ~ / ~ . T  s f~ - i rh  Ho~ar(1 ,  Ilcpt. T I .  S. Iiilt. for r ( j o s 3  1). -.--, TOO(> 

(injury to beets). 
Fort11 of sfl-i~ffi I IC:I~~J',  srn;~Flcr,  pill^^, l l i ~ l ~  yclln~visl~ grccll. 

kngth  0 3 .5"""., '3' 3 .  I It"".: \i.idlh .gL1'"'". 

Vertex ratlltr sliori3 rrn~~i(l i t ig,  :1br>t11 ~ ~ ~ i t - - i o ~ ~ i . l l i  1c)iigcr 071 iiiitlille tl1:111 
against eye, disc uc;~rl!. flat. trniisvcl-s~+ < l ( . ~ ~ ~ - ~ . . c + i r ~ i i  (~ l ) -c~i~ .c .  i l i r .  ~ t i i ~ i - ~ i n ~  
munlling ~ v e r  to  fnjllt. t<lylr:t r:tLllvr 1 t u 1 ~ ~  t-l<>wly folilc(l, yvtl:~tini~ rc*g111;1r, 
simple, euccl-rt tI1cb I):I\~: of t l ~ c  o1rtcl : I I I I I  ;t~it~.:l>i(.:~l rcll i- hoi i i t . t i~~~- .  I I C ~ ~ I I ~ I ~ C -  
ulate ai~cl t l ~ c  apical w i ~ ~ l v t s  : ~ r c  1011: ~ i n l  IlStrrln\. 

Color; tcrtc\: :lriri r:tce crc:nin)- (H- I ~ : I ~ C  I~~ : ! ! IKC !.1*110\1.. ~1.iitr11 ill11 11.111011 
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T l ~ c  sLrikiu,qly tli<liiict gc:criitnlia of citflcr scs \vilI :I[ oi~c-c serve 
14) t l i s ~ i i ~ ~ u i s l ~  Illis qlvcic:.. froii) ally otllcr ill lllc qrnrlp. Its su~nl l  
size :urtl g,rccilist~ colrr  rcl~rlcr I t  Ii:jl~lr In 1 ) ~  ~ i t i s i :~kc l~  for insccts 
O F  w;c.\.cr:tT ollucs ~ r o t t p s .  I)ul c.1.r.n Ilcr-c i ts  qcnit:~lin will nt once 

sepnmtc il. 
~t is sitiglc-1)rootlctl: tlrc adul i..: llibornatc nlirl Iny eggs ill ~l tc  

sr1rilrnt.r to protlucc nr lu l ls  i rn i i~  Intc  J ~ l l y  or1 trl~til fall. T h e  orig- 
iirnl food pl:t~il IWS prolml ,Fy .C;lu-r,~(lcrlt/r, fmn~ a-hicli it lins sp~-en{l  
Xn Ihc stlg,nr hect. 

Jns.crrr . < r . t t / i t ~ t / d t / . ~  Sny. J our. tlcfltl. N : I~ .  Sci. I'liil.. \'I, 11. 307, r 83 r 
(Ii1{1.). ( C o i ~ ~ ~ ~ l c l ~  writillgs 11. 1). 13s. r S f i ~ ) ;  113rris ~ I I  ITiLchc. 
Gcol, ~ I ~ s s . ,  2<1 Ictl., 11. 9 0 .  T S , ; ~ .  

/!1,/h~).cr(Ptt>- . ~ ( * ~ t t i ~ t / / ( f ~ r . ~  I:itcli. 11011iop. K . I-. . St. C : ~ I .  p. .?Sn Y S51 

( I i t r  1 1  1 .  1 .  3 9 ,  I .  IN. 1'. 3rid r~otc}. 
\'lrnllicr, H o i i ~ o ] ~ .  13. hI . ,  1Y,  1,. r rhr. rS52 ( I I I L ' I ~ ~ ~ O I I ) :  T)i~i~titock, 
I 's~'clic.I\-, 1'. 24: a 13S5 (:jf~o- I;itch). I\acknrtl, *5111 12cl1t. I7.S. 
I:t~t. COI!IIII., p. 543# I SOO ( :~f icr  Fit<-11): h s l i~uc :~d  ill Sl~itli Cnt. 
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Ins. N. J . ,  p. 44.i< I 890 (N. J.); S o u t h ~ i c k ,  Scictice, XIX, p. 
318, r a g a  (after Smith).  

Thramnotdfix s c ~ ~ l i ? z r ~ n ' ~ ~ s  l'hl., Slnntf. X. Hist., 11, p. 246, 1884 ; 
Osborn, Iowa Acnd. Sci., I, Part 11, p. 1213, 1892 (Iowa). 

AtAj~usa?t~zs smd?~ztdzss Vat1 Drrzee, Psychc, V, p. 389, I 890. 
Eutetiix w~nizlrd?u Val1 Duzee, Psyche. VI, p. 307, I 892 ; id : ill 

Lintner's 9th Rcpt., p. 410, 1893; Bull. Buff. Soc. N.  Sc., V, p. 
rgg, 1894 (N. Y. and ttote); Catalogue, p. 297, 1894 (ensteni G.  
S. aiid Can.): Asllmcnd, 117s. L i f e ,  YTT, p. 3 ~ 3 ~  1895 (011 cottoti, 
Miss.); Forbes nnd Hnrt, Bull. 60, 111. Esp. Sta.,  p. 4 14 al1cl423, 
1900 (Econ. Suitiinary attd on Uccts Ill.); Osboni, Ohio Acad. 
Sci., 8th Ann. Rcpt., p. 68, ~ g n n  (Ohio): Ohin Nnl., I ,  p, r I ,  

 goo (S. E. Ohio); in 20th Kept. St. Ellto. N. Ti'. , p. 529, 1905 ; 
Wirtiier, Ann. Cnril, hlus., I1 I, p. 2 2 3 ,  rgoq (Pa. mid Notes). 
Milky white, with a l~rontl tcstnceous brow11 saddle, nild a few 

reticulations on apex of ely lm. L e r l ~ t h  9 j"""., 3 4.5i1111'h; width 
I ,  5mN'. 

Vertex slightly lo~lxer  oli mi(1dlc l h n ~ i  agai11st eyc, trar~svcrsely conres, 
sloping., with a weak dcpressiau liefort! t ~ t ~ r g i l l ;  111argi11 blilllt, ro t l~~cl i~lg ,  in- 
distinct even at apex. EIytrn n~orIerately lor)<, rcuation regr~lar and intlis- 
tinct. 

Color: Vertex, face a i d  l~uIo\r. pnlc creaaly, 1)ronoturtl cre:lruy white, 
rarely faintly irroratc ~ i t l ~  h r n \ ~ n .  Sr~t te l lur i~  often i l - r~~t i lar ly  t~itlrketl with 
pale tawny or hrowr~. Klgtra ~ r ~ i l k y  \vI~itc tritli :I 1)roarl texl:tccnnr, browr~ 
saddle occupying the postvrior half of clar-ol area n11d ~ ~ a r r o r v i ~ ~ g  to half tha t  
width on the costa, nur:,.ins i r re~ufnr ly  darker, t he  atitcrior one obliquc. A 
testaceous cloud centering ill tlic fourth r~pical cell, o f t c ~ ~  srirrou~lderl by few 
reticulatio~~s and sonietitiio: a fcw polc r c t i cu l~~ t in i~s  appear on base of clnrns. 
The spines 011 posterior tibia autl pygofrrs arise fro111 bl~lck sl>ots. 

Genitalia: I 'ltin~ate fcr~lale w ~ n a e n t  nit11 tlie posterior ri~argill truncate 
or slightly round in^ wit11 n xvcrlxc-sl~qrerl rrleiIia11 tontli, sl igl~tly iiotclletl in 
the middle. Male valvt. ro~uidingly rigl~txliglecl, ~ ) I n t t s  1011g, triangular, 
their apices narrawl~, trulicatc, t i i a r~ ins  clotlictl with fil;ut~eriioti~ hairs. 

Habitat : Specitner~s linve beer1 exnmillccl from Cei~iiecticut 
(Britton), Marylaiid atlcl District of Columbia (Heicl.), North Cnr- 
olina ( Fiske, Sherman), Terarlessec ( Summers), Peritisylvai~ia 
(Wirtner), Niagara, CatiatIa (Osbori~), Ohio (Osbort~ nncl Cornell 
toll.), Illinois (Titus allci Osborlr coll.), Iowa (Osboni atid I3all), 
Missouri (Snow), Kansas (Effill:Iiam, Yaii Duzee ; hfariliattaii, 
Carnell colt.), Texas (Victoria, U. S. N. hE.); i t  h:is bccti reported 
from Massachusetts, Xew I'orB, I~idiana, and Mississippi, above. 

[Pam D. A. S., VOL. XII.] b [ J l l l ~  2. 1907.1 



Tllerc nrc two broorls i l l  a season. the atlttlts :ippcnring it1 late 
&lay, iuld l u x ~ c ,  n i ~ d  asnil1 in -1ujir1st iiritl Segte~u\)er. Tlie  type 
of this spccic.: 112s I~cen lost, I~ut Il~ct-c c:ul be 1 1 0  c~ucstioll nlmnt 
the dctcrnii~l;~tion,  as i l  is fhu n i ~ l y  h1)ecits ill tl1:it milgc that cl~ulcl 
;HIS\\-cr thc  duscriptior~. It  i s  jridcly tlistril>utctl in the Ijxstcrli 
a i ~ l  hIitlrllv St:~trs, esleritlirlg r:vest\v:u-(1 into Kniisns and Tcsns, 
bupo11rl wElicli i t  i.: rcplnccd I,!. ~ l . i l r t / c r .  

1<1*/hos,.0,?7r.r cf t . i>hi  P'iirl~, H O I ~ I O ~ .  K. I-. St . Ci11). , p. 58, I 85 I ((>I; 

piuc S .  Y.) Il,iiitr~c.r's qL11 licpt., 11. ;gS, I 893): 'l'mns. N. 1'. 
St. h g .  Snc., X\'I I. p. ;..;q. 187:: l\':llkcr, Honlop. 13. 31, 111, 
p, $76, 19.7 I ( ~ I C I I L ~ O ~ I ) :  1<:1111~ai1~ 31o1i~l). Hist. La11c. Co,, l':~., 
p. ,?.?I, ~ S h g  (list); T'nck:u-(1, 1:nll. 7, I-. S. 1.11t. Co~nin. ,  p, 216, 
1 8 X 1  (nflcr Filch); glh XcpL. 1'. 5. Co~l~ i i i . ,  1). Soz, ~ S g r  (after 
Fi tcl~).  

IYr/c/5.~i1t.> s/roh" Val1 ~IIIXCC. I'sycl~r, 1). 390, 1890, icl. ill Litlt 
i~or ' s  gill l i c p t . ,  p. 4rn. 1593 : 'Trni~s. -1111. I<irt. Soc.. XIX,  p. 
67, I'l. I ,  fig,. s ,  1592 (Ilcw. S .  Y . ,  Ollie, r c x . ) :  Son th~r i ck ,  
Sci., S I X ,  1). ?H7, rSg2 (aflcr \-:[TI IEt~xec): \-at1 I)uzcc, Cnt;l- 
loguc, 1). 299, r894: Osl~orir, Iowa ,4c.:1tl. Sci., I ,p t .  ITI,p. 103,  
rS9; (To~rn airtl riolcs o r 1  fvotl pl;ullr.) 

/ : t t t ( , f f i x  .dl-obi Ik~ker, F"y~-l~e,  VII .  S I I ] ) ~ .  , 11. 24- I SgO; Oslmr~i,  
l o a n  ;\cad. Sci., Y 1 I ,  p. 39, ~xgr ) :  Ohio -4rntl. Sci., sill _Zllu, 
Kcpt., 1). hS, 1900 (l:oorl pl:unl.;, Oliin); \\-irtt~cr, .2u11. C:trri. 
>I~Is. ,  11 1, p. 22.3a 1904 (]':I .): (>~hO!'ll ill 20[11 I < ~ l > t .  N. y. st. 
I<t l t . ,  13. 53 1 ,  rr)o,j (L. \', nitd 11r)Lt. o t i  type). 

Thn~111tolcUi.1 . r c m r i ) / t t ( f t l . s  Ohl~orn,  Xci., X ,  11. ~ t > h ,  FSST (Coloritlg 
lenvcs of I % r . ) t t ~ f i ) ( l ' i t t ~ ~ t ) .  

? ~J/b;y i ( .<  sp. I!r1111cr, L-, S. Iliv. lC~it., 1<1!lI, XXIII ,  0. S., 1). I 7, 
I 39 I (011 Xrl/~?pdi~il?> 31l(l I wet}. 

I:orlu of s ~ J / / ~ ? I ~ I ~ ( F ,  f ~ ~ l v o - t ~ ~ t a ~ o ~ ~ s .  c-lytm 111ilky \\-l~itc ~ei t l t  ~ l l c  
siltldle a112 nu irrcgt~lnrly rc.tiru1ntt.d I ~ n l ~ d  :tt ~ ' i t l lc r  extremity, 
teslaceous. ~ 4 c i ~ g t h  '4  5 .  ?5""".,8 4.5""".; \v\-iclll~ I .6""".. 



Vertex s l i ~ l ~ t l y  ~iicltc prc~rli~c:r-tl tlta~, ill .i 'rm~tth~rc/~r, :111iiorl n!iglc.(l rrit11 tlic 
front at apes, Fi~rc* cvcnly c*oib\-r.\- ill lrrtlr r l i :~ i~~i : t i~ i -~ .  l<lytr:\ ~iio(lv~-:~tcly 
lotlg, rcilatioii rc:ul:kr I1u1 ~l)sr:u~.v.rl Il:c I-vlic.nal:~r 1inr.x. 

Color: Y v r t w 3  11tc111otk111i ; ~ t u l  S ~ * I I L V I I I I I ! I  wrdiitl f111vo11s or f~~lvo-tcht;~- 
ceous, irror:~tc.. l;ly;r;~ tlliIk> w l ~ i t c *  v. ill; tlrc 5~14 lfllc, :I 1~1s:11 ;~!i<l : I ~ I  : ~~ ) i c :~ l  
I of i t  S ! : I  I t  I i t .  I i '~"c<i~l:~r l \ igi11~11t I ~ I I C ' K  il10tig 
nerv1Lrt.s t l i t l  lo joi11 .;;l<l<llc : t ~ r d l  IKI.;:~I !r:111,1 : I ~ ( H H ~  Illr s11111ri~l i ~ l : ~ r ~ i l i  iiil~l 
the a l l  I 1 I 1 1  1 I .  1Iy1.s ric11 tv$tiut-corls, filcc l'rilvr~un, 
below p ~ l e  j-rll(l\r, p!-g(~fvr> I,rt>n-li. 

Genit;tli:~ : l:eti~:~lr W::III~IIL 11 it11 ~ l i (*  ~ I I : ! I - ~ ~ I I  ~;\i.i:~l)lv, ;IS ill . < ( * I ~ J ~ I I I I ~ ~ ~ .  
In fresl~ s p ~ ~ ~ * i ~ i ~ v l ~ s  oftr-11 ~ I L I I N T ~ I ~ ~  u iLl\ d11i1~-  f:\int i~irIic*;~tit)i~s o f  iiit*tli:~ii 
lobs, bldr- ~ - ; I I ~ V  clihtilirtly <1111115t*l~ :111gIt*r1, ]>I:II(<S l og t4 l i t~  t r i ; i~ i<~lI :~r ,  
hoar1 at lmr, ~ ~ C ' I I  ~:~l)i( l l!  ~nlt~neliiig i l l  111 tlw ( * ~ + I I I ~ : I ~ I .  f i l i i f i ~ ~ ~ l o ~ ~ s  t i j ) ~ ,  
margil~s clotIic(1 with ~ I I I ~  11;tirs. 

Habitat : Speciirwl~s Ilare Ijeela es:ullillcrl fro111 XJ nssnch~~sctts, 
Coniiecticut (ltrittnu), K\"e~i, York (\-:HI IJuzce), S i : ~ ~ n r n ,  Cn~lxln 
(Osbor~i), P e ~ i ~ ~ s y l ~ a i ~ i a  (If"Yrtner), 011io (Osl>or~i), Io\va (Ohl)or~~,  
Ball), Missouri ( I  Icicl, cnll., CSsl)cx-u coll . ) , Scl~raska (I3rulicr), 
Knnsas (Sliorv, C r c ~ . ) ,  Cnlol-ntlo ( ( ; i l l . ,  Tl;ll!). 1-1211 (I1;111), Ttsns 
(College St:ltion, Sii~ldtrso~i: 1-ictori:). I-. 5. S. 31 .). 

L a r ~ u :  Rc?;r.~~~hlill:,. .#r.~~/rt~t/r/rr in I'rrr-111. :?\t. 11r.,111 I I I I N * I I  l o i i g ~ r  i l ~ i [ l  tl:ttLri. 
than the adult. t ;ro~lil(I C [ I ~  ~r \\ I I ~ I V ,  ) )GI \  ii v irrcjr:iit, ~vitll r~v l  :I< lw 
ohscurc. t'b~ijtll> p:~ir  t ~ f  ul:~rk t-vtt +11(4\ I I ~  tlkv :111c\ vvrlcx. :I f t w  ~ : I I c  
ones on tlic di*r, ;uul trl11r.i 5 C)IE t l b ~  : ~ I I I ~ ~ I I I I C I I .  - 
The larva  live m l  l au~h ' s  clunrtcl-, wlicrc t l~cir  p i i n c t t ~ r c s  wuse 

purple spots oil llle Ic:~\,es. 'r11ci.c :ire lwo 131-oorl* in :I scnsori, 
adults nppcnriiig ill J I I ~ I C  :tr~(l n~a i i i  ill . \ l t j inst .  This is nriotllcr 
species it1 ~v l~ ich  tllcrc cnn l)c n o  ciuc>;tion al,ot~t llle tlctcsnlil~n- 
tion, as no otlier 011t nppro:~clics it iu color:~t io11. I t  i s  ~i-i(lcly dis- 
tributed ar~rl will, 1 1 0  donbt, 1)e fnlliltl clc:lr across tlic cor~ti~icrit 
in the northcrrl k:r~iletl Stntcs nl  lcrr-;:. 

Euictfix s c ~ t t i ~ ~ m ' n  (;ill, nr~tl Il:~l;c.r, ITc-lilip. Colo., p. i rlz, J 39.5 

(Colo.); nakcr, P S ~ C ~ I C ,  \ '[I ,  S I I ~ ) ~ . ,  11. 14. ~ H y h  (Ii'csteril v:lr.). 
Eateftin sriitc/n Jkdl, C;III. Jrlrit., SXSEII .  p.4:. 1901 (J)t'sc.Colo.). 

Form atld color pattcru of s!tn/li nc;irl>+, firo~ttid color of srsti- 

nuda with the n~iirkit~gs dnrkcl- t c s ( i ~ c c o ~ ~ s .  J,cr i g t h  9 3.5111'1L, 3 
4 . 7 ~ ~ " " .  

Vertex <lisiit~ctiy I O I I ~ C I -  on i~bi<hllc t11;111 :I: cycb :~llicrioi- h~ll)sli:~rgii~ n:lt, 
margin t l~ ick ,  fori11i11g :III a~ tg l c  \\ itlb il\c f r in~t .  f ~ o i l  t wry wv:~kIy c m i v t ~ .  
elytra rather lvr~g, rcilation ax ilk v f t - o f ~ i .  
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Color: Vertex pale crcnrily yello\t., sis pale fulvorrs spots :~!onx anterior 
nlargi~l nut1 a large pair nu 1,aszll half near cycs on well-marked spt.cilueiis. 
Prclliotur~l nlilky rr-l~itc, lrcavily irrorate und reticuletc with (lark Ilrorvl~, 
nrr~ittittg the a ~ ~ t e r i o r  11rar~in I>etn.cet~ the eyes :~rlrl  traces o f  thrcc tlnrrow 
stripcs. El~vtra milky nllite \vitli tl saddle s l i ~ h t l y  tmrrorvcr tll:aii i ~ i  srt~ri- 
trlrdrr, ail irregular spot a ~ : ~ i ~ i s l  the sri~tcllun~, :ifid a c l o ~ ~ i l  agiiillst tlic apex, 
ni (lark bro\vi~ irrorarions. Usu:~lly tllc apic:il clo~td is co~i~~cctct l  will1 the 
sadrIlc ncnr tlkc n~idrlle :\nd lllerc may he a few- black rF:i.;lles axai!~st the 
cosia. IJwslly tl~rec pairs of hl:~ck (lots a l o ~ q  t l ~ c  can11no11 s n t ~ ~ r e  nntl a 
lthnie light spot ill the ~t~iiftllc of tllc srtdrllc. Thc :ipical clourl is inter- 
rupted by uuc or rnorc circul:~r l i ~ h t  spots. ; ~ r l r l  bclou- pale. a few f f ; ~ i l ~ t  
rrlivtl fuscous arcs 011 frout, lygofcrn ~vazltc(l T\ ill! b ron l~ .  

Ge~ritnlia: l:rr~~;ile wgt11eiit nit11 posterior nuargill truilc:llc or ps~ t l ! -  
roui~riit~g, with two h l ~ t ~ t  ~ i ~ e ~ l i a n  teeth, scysrated hy :! ~lotch c t l ~ ~ ~ l l i ~ i g  tlicin 
ill width. hInlc 1 a1vc ahorl, rom~dinfi, plaies rather iifirron., loilg-triitn~u- 
lar, t l~cir  margins c o n t i l ~ u i ~ ~ g  alrriwt straigl~t to tIre filttr~~cittous tips. 

Habitat: Specii~iens hare beer1 exa~r~it~etl from Jrtlesburg, Fort 
Collins, Pueblo, Salidn, Bnena S'istn, and Grand Juuctioll, Colo- 
rado (Ball), Berkeley (Osborn coIl.3, and hlol~trose, Colorado 
(Gill.), Mesilla, Yen- hhlesico (or1 / - 'of?l l~s,  Cwkerell), li~ellsville, 
Utah (I3a11), Galiuro Mt . ,  Arizona (Hubbard, 1;. S. N. M.). 

Lan-,e: Rcseu~hlii~g w*tt,ialrrln Imt i:icking t l ~ c  sxtldie 011 atdoruelr. Yer- 
tex long, s l i d ~ t l y  sloping, the ~ntlrgi~i distinct, rc>tl~rrtingly itnglcrl ill fronl. 
Pale pink, with n pordery "l)loo~il" sTig1111y hidill# it oli atlierior lwrtiart of 
h1y .  Ahdn~iiilial segtneut.; ~nargiee~l  ~ri l l l  rctltlislh l):~tlrls anrI oftcr~ with 
black dots a l o ~ ~ g  the haw. 

Tlris species closely reselnhlcs sel~til~ttda bllt nlay be distill- 
guislied by the longer llentl a11rl color pattern on pronoturn and 
base of elytra. It is only l i ~ l r ) \ \ ~ t i  from the Kocky Mountain re- 
gion. The Inrrx feed on lamb's quarter, the adults flying up to 
cottotli\~ood trees. "X'liere are two Irrrootfs, as in  sfrobi. 

EUTBT'TIX PI-J.LATA Ball. (Pl. IT, Fig. 4.) 

Eacf.cftixjzcllntn Ball, Can. Elit., XXXITI, p. 48, 1901. 
General appearance of sc.ilnln hut ilarrower nud darker. Ely- 

tral pntteril of strobi, but not as rletlse. Dirty h y n l i ~ ~ c  wl~itc,  
irrorate with broxi~~~ish fnscous oir patterti. Length P 5 .  sllllll-, 
8 snllll+; widtli I .4t11111-. 

Vertex I1arrtnrcr atttl sligl~tly iliorc a~lglcrl 'LIIRII i11 ~r.itftla or .sI~'ohi, sl(~p- 
ing f ron~  !)eltint1 rlo\5-11 to the transversc rlc~~ressiou. hlnrgilr ffrtt a11 the 11uid- 
(lle tliirtl. sliglltly roanrlit1~ ilcnr the exes. 1':lylra apprcsserl posteriorly, 
~grfivi~lg n rvcrlp-sl~aped nppraraItcr. Ycl~atinli ~listinct, rlcfinitcIy lined with 
11~)1vtlisl1 ~USCOIES.  



Color : Vertex cre;ull> yellow o r  u-l!itc :unl ir i~c~iil i ir ly liticd ill t l ~ e  intns- 
verse depression, four sr11:1ll slots it1 fl.vi~ t I>F tlliq alirl t11rt.r \111)clt1;1t l n ~ t r  rrtic- 
ulated areas k l l i nd ,  thc  lnttcr u)t~ictir~~e.;  conlesci~ig. J'ronotulil 111i1ky 
white, irregularly irrorntc, clftcu ~,xril!. oi~ii t l iug Llie alltt'rior tlisc ; S C I I ~ Y ~ ~ I I I ~ I  

with the angles bro~vnicli fuucuir\. tlic rlixc rrc,uli!. y 1 1 ~ 1 2 t .  el! t r : ~  {lirty 'itib- 
hyaline white with 1)roirliisll f urcuii.: ~ ~ l n r l i i ~ : , . s  in tilt- 11:1ttt~ri1 of ~l/vJii, hut 
with less irroratiorls nrirl illorc rcticulaticli~s. I3:1nnl t l l i ~ ~ l  or C O ~ ~ I ~ ~ I I  n iLl1 t11e 
pigment Iillcs rednce(l to l,lncl; l~o i~ i t s .  sut~ural rtlnrqil~f wit11 t11r six 1,l:lr k 
points ant1 light :ma\  of .ic-ilrdir. I'acc nnrl l,cln\v. 1):1lc ydlotr .  

Genitalia: Pct11:11c scglnci~t wit11 thc t r ~ : l r ~ i ~ ~  l>ro:~dl!. ro~~ur lc l l ,  ~ r i e ~ l i ; u ~  
fourth t r i :~ i i~ular l~-  tcsra~-:~tc<I, t11r al)ru of cscnv:~tio~i bronrl :1111l sliqlitly 
roundinfly protl~lc~rl .  h1:1It v:11w 011t11se~ plxtes iIarrow l c ) ~ ~ ~ - i r i ~ ~ i ~ ~ ~ i l ~ ~ r ,  t11e 
outer niarg-ins slrniglit a l ~ d  t i p s  attenuate. 

Habitat: hfanitou ntirl Snlicln, Colorado (\-all I)axcc. Hal!), 
I,as Iregas, New Mcsico, Bright Ar~gel, hrixoiin (Barber ntirl 
Schwarz, IT. S. N. M.), Arizona (Cor~iell coll.), and Iiiclificld, 
Utah (Ball). 
The adults h a r ~  ljeer~ taker1 I n k  in July a t ~ d  August froni 1)itlu 

trees in soufheni Colorado and U t a l ~ .  They were take11 only i n  
sheltered sittlatiol~s nnd this is probably the tiorll~erii liliiit of 
its range. 

E I V ~ I " ~ S  ~ ~ I ? ~ ~ ~ ; J . I : ~ ; ~ ~ N , I * I S  h l l .  
(1'1. 11, 1;ig. 5 . )  

Euietfixfil-e/qaatis I<all, Cnn. F;11t.. K X S I I I ,  p .  46, 1901. 
Form of rnilllr-rdrr, n e a r l y .  1-crtcs Illore arigled, pat t e n )  a ~ ~ d  

marking resenlblin~ ssrifrttn n l~d  pl/l/afo, bui of n solid olive fus- 
cow shade, with few r d i c u l n t i o n s .  Lcl~gtli C 5"""., 3 4.-'I"".* 1.7 , 
width r .711""'. 

Vertex ohtuxely at~guli~lt :  or hlightly i,oliii<li ~ I K .  11:lIf 11)11gcr 0 1 1  111i<ltIle t h ~ z l  
against eye, dinc dopiux, t l ~ r  tr;lusx ci:w <lcl)rcusiurl . ; l ~ , i l l rn~- ,  rli~1-gi11 rlinlir~ct, 
often slightlp proroduced. F;lylr;i ~noaIcr;~tt.l y Ioug, (111ly hli:,'liLly 111'1)resscd, 
venation rather wrrik ntld O ~ ~ S C I I T C C ~  a~ai11c.t tllc a l ex .  

Color: Vertex and face rrcarlly wliitc, four ccluidistant p:dc Fu lvo~~s  spots 
on anterior ~ l inrgi r~  of rerlex anrl soii~c i i+rcp~lar  irrornticlt~.; i ~ t  hiw. l 'rvi~o- 
turn pale olive, four irrt.guf:lr 1)lnc.k   ti arks l>clliii<l c~i.11 cyc, joitlvtl a t  their 
bases. Disc wit11 faint brow11 irror;~tiona usually utlipl~asiscrl :I\ t ~ v ~  broad 
stripe4 near Ihc light ~ t i e t l i i~ t~  litic. Sc~llr.llur~i uvitli :I ~liiniite ivory white 
point in each anglc .set off 1114- rt l e r ~ c r  l ) r o n ~ i  O I I ~ ,  apic.11 brow11 spot q~1:111- 
mnplar ~ n r l  sel,xrt~tctl from the  I)HF:II w e  1)y a11 ~ 1 1 ~ 1 1 l i l r  ivory rvhite s l ,o~,  

sparsely irroratc with brown ; hoii~c.ti~ncs t l ~ c  disc :111il \vhitc r r~arkiugr  
w d d  with vello\v. Elytm i ~ n r y  ~ l i i t c ,  wit11 the  s:~(lrlle nr~rl etitirc claval 
m a s  before disc, w ~ i t t i n ~  n tii:~n.:le :IL l~asc ,  nllrl nu :~ngnl:tr htril) :11oli:: t11c 
auture, brownish olire erlp:l wit11 I1l:tck. Apic:~l pr>rtir>n rcticnlnted an<l 
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cloudcrl wit]) h r u ~ ~ j ~ ,  cm~ittii~:: ill!-cy 1:~t-gc irrcguli~r l i g l ~ l  sl~uts otl ~n:ir<G.iu anrl 
uitv11 i~ Fc~v s ~ i ~ a l l  circi~lnr ajlir*\ (Iihc. S i l l ~ ~ r a l  I I I ; I ~ ~ ~ ~ I C .  t \ i t l ~  il pair PI 1il:ick 
spcllr. Helo~t .  ~ l ; ~ l e  

(>~ '~ l i t a I i a  : I : c I T ! ~ I ~  S + ~ ~ I ~ I C I I ~  X\ i t11 ~ I I V  postc!+ior 111:1rgin hl ix111Iy ro1111cli11: 
(11- :11111cr<t t ru l~cn t t ,  iriu,li;~u Fo~~r i l l  iui~qiliuly t . l~~~rc i i l :~ l r .  wit11 ;I htvut 11lunt 
t ~ t 1 1  fillill:,: i11~ 1 1 o l ~ ~ 1 ~ .  3 1 ~ 1 ~  \.111vc ~ I I ~ I I I : I I ' I ~  rolllldi!~:,'. : I ~ C L  triltrl>alc, 
plateh togt. t l~rr  tri:tt~gr~l;lr, i l l ~ i r ~ h  : I C L I ~  j i J i l~ l l~ i~tol~+.  

Hnhitnt : Specimens arc at hnllcl fro111 Fort Collir~s, Snlida, 
Ridgway , and I)amilno, Oolor:~do, Cisco a11 tl IZicl~ficld, I-t:lh, all 
collected fro111 red ccdnr I)y thc nulllor. The solitl color pnttcril 
11-ill at oilce sq):~rate t l~ i s  sl~ccicn fro111 l)t,l/lrlrr, w l ~ i c l ~  i l  otl~erivise 

' close ly  resei111)les. 

/:',,lc/li.c milrJ~,r,(/,r Iiall, Can. I f ~ i t . ~  XXSTTI, p. asj r901. 
Form a i d  ~enr .ml  ill-rpcnr;ulcc of pl~rp~l(:g?l~~ris 11~3rly , vertex 

roul~di~ig ,  yello~v, scutclluit~ \\it11 t l ~ c  disc ycbllo\\-, ~unnlnrkcd. 
J,er~gtl~ ? 5.5""11., r;" 5"""': ~yitltll tit.:~rly 2""".. 

Ycrtrx 1jromlb s110rkr th:111 in  p(.r~./~y~r>t/i,v, .$,/t-of)j 1m1 sliglitly 
:III~IC(I,  slrc)t~gly sIopi11g to a i l~ i ck  111;1rxis~, t r ;~~~svvr s i :  clcl)i-~~s+io~i SII;II!OW. 
1<1~,1~:1 :IS in p t  ?,/c:q-i~t~/i.,,, 

Colur : Ycrtcs i711(1 ~ : I C Y  f~ilyolis or OT;I I I K ~ '  1.1-11<,~. \ ' t ' r t t ~  III\U~:L~I;CII or 
k i - i t l !  1>11t tf i~ccs of tllv ~ i i : ~ i , k i l ~ ~ s  of p(.t,(*!<:<ii~~/i.~,. l'rt>t11>t11111 it11 tlie tilark- 
ings of j+t.~-t.lt:~-lrt~lir 1)ut l);~lcr. Lllc l~ lnck tn:u.Liuk% rctluce~l to :HI i r rc~plar  
l i j ~ e  l>el~illtl ~ l l c  c!~-s. Sct1tc1111111 f t ~ l t - ~ ~ ~ s  or O I - ~ ~ I I ~ C  wik11 ; I I ~  i r t - c ~ ~ ~ l : ~ ~  rcticu- 
h t c  :ircI :q:~iii<t i::1c11 lj;1~:11 : I ~ I ~ I C  xi1~1 $1 I \ ; I .SI I  011 ~iL1wr sirlc uf t11~ apex 
1)rotv11. l~Iyii-:i wit11 111~ lmLtrr11 ;11i11 ~-(,la>r o f p l ~ r ~ ~ / ( : ~ ~ ~ r t t l i . v  c s c q > t  tlmL t l ! ~  
wllitc are:i o n  outaide or rl:~vus is s i~i :~l lcr  ; u ~ ( l  11c:1rl1 scl~licircibl:ir i~istu:~rl of 
~ r . e t l ~ c - s l ~ ~ ~ ) c r l ,  :ulrl the  clrjudin:: : ~ t  r1l)cr i s  uhu;llly ( l c ~ ~ s c r .  

(;v~iit:tli:~: l?r1s1:11~ s ~ , g t ~ i c s ~ t  ljrofl(lly i-u1111(li11g. or :111110st trt111~:1tc. wit11 
tlic i~~c<l ia l l  Ll~irtl l)rod~tcwl illto 1)1:1~*k, 1\1;1rk~*c1> c v t : ~ ~ l y - r o ~ ~ ~ ~ t l i ~ ~ <  lnl~es. 
3Ii1lc ~ : ~ l \ - c  ul~L~isrly r u t i ~ ~ ( l i ~ i ~ ,  1)1:11~ sIi;litly 1011gvr i11:ijl ~ h i r  lxls:11 wi(1tI1, 
t\l(,ir :qjitcs ~ ~ ~ : I I I I C ~ I ~ ~ ) I I G .  

Hnlliiat : Specilllens arc ill Ii:j~id fro111 Ri:~ilil~tt, Coloril110 (Tall 
Jjuzce, linll), Lns i7exc;ns, Sex\- Mesicc~ (Rar l~cr  :111(1 SCII\\-:ITL, IT. S. 
hT. M.),  nilct hrizoi~n (Corncll toll.). 

Tllis pretty species, j4t.rr,k:yrr1ltis, :tilt1 fi?//ltrftr, for111 n group of 
closcly rc ln ie t l  trcc-iilhel)iti l~~ fornis. Tljib sl)t.cics is fouild \tit11 
pc~,ttIr,q-a~~fi< 011 tlic retl cedar, hut only  ill sl~cltcrcd sii~tntions. 
Proiri ille 1:ittcr species il 111;1y l~c -  reatlily scpnri~lctl by the yc-llow 
scntelltlm nl~rl distinct ~eni ia l i :~ .  



Porn1 and jieiicml appcnrni ice of snt,r.ifi, nearly, mttclr  pnlcr. 
pattern atid color OF nii/drr~!(c, ~ ~ t i l r l y ,  1 ~ 1 1  I:~ckill:: the lllnck n~nrk-  
ings. \I'liitc, wit11 n very pnlc I>ro~~li ish  olive color pettcri~. 
k n g t h  P 4.75""".: widtll r .5'""". 

Vertex rt~thcr I ~ I I K .  \ rl y sli:,.ljlly nl~:l~rl, tli-r- 11111lo\t 11:11, tlle 111iirgi11~ 
thick, eltl~ated, sli:l~tly : ~ c ~ ~ t c l y  anglcrl with r1-~111. I j lylri~ ml l l~ - r  hI10i-t, 

venation rc.jiul:ir, llle al,irr~l cclls h!?<irl. 

Color: Ve~lcs  p:~lc crcr~ri~! i r l~ i tc ,  40111~til11l"i ~ r i l l l  hi\: F:tiilt I r n ) ~  11 sptrb 

on anterior m:trgiil :uuI Lr:~ct+ of irra)l.:tlions oil 111~. rliac. I ' ro~lut t~ t~i  fit~c-ly 
i m t e  with pale rhilc, nit11 ;I I I ~ c I \ I . I E ~ ~ ~ ~  (.:14. l<I!-tril I!! i ~ l i ! ~ ~ ~  wit11 tilth llilt- 
tern of ~~ri/<f~+oi&r, ( ~ r  .~171tr it?. I I V : I I - ~ ~ ,  t cry p;11c fmx\ 11 olix v. t11c \;14h\k C:~(liiig 
out towar615 tht. costa. p:~it l '~. l~ ~-I)I.c'I ii\g 111(* C I I ~ ~ ~ C  ('In~-:ll nrra cuccl)t for n 
narrow ivory wllit~ '  i ~ i : ~ r ~ i i ~  n l < ~ ~ g  sbl~lllrt- 011  :111tcrior 11:llf. $:111111v wiill ~ I I C  
anterior 111nqin hlnpir~g I :ll>i~lly h:lrL~~:lrtl< and f:14li11~ <)lit I r ~ F o r ~  rm~lli~~::  
costa, rather hm;~tIly r o ~ ~ r ~ r < - t i i i g  niili Lllc ;~l)ic.:~l clou(l illsirlv Illr. illitlrltc of  
the disc. T11rec or f o ~ \ r  1~1i11t> 011 oIltrr iii;~rgi~i ( ~ f  (-1:~v:il 1>:1itvr11, 011e O I I  nn- 
krior eclgc of sntl~lle. allr,tlier :il a1)t.u OF cl :~\us  :111tl :I fc1t I I ~ : I ~ I I S ~  t l l t  t l~ i r t l  
and Fo~irtl~ apiwl ve~iilets~ l ) ~ - ~ > ~ v ~ ~ i s l l  o r  ~ I IS~*OI IS .  

Genitlllia : I'clnnlr <c<rllcni n.illl n ~)lwicril>r. iu:ugi !I g v i ~ t l y  rtrt~rt~ling. :I 

pair of 1nit111tc acntc $iir(liiti> Lccih set !>y :I sliglii ~ir>icIi CIII  vit11cr si<lc. 

Babitxt : Dcscrihwl fro111 i l ~ r - c e  hpecin~ens fro111 l ) o t ~ ~ l n ~ s ,  Ari- 
zona, altitude 3,750 fcet (F. 11. Srrou.), one fro111 C:itnl Sprii~gs, 
Arizona (Barber xtirl Scl1rv3rz. 1:. S. ?F. hI .), n~l t l  oliu fi-0111 Cornell 
U, coll. labelled " Ariz. Lot 34," nll  fen~nle.;. 

Eufetiix sarrcin Ball, Can. 17111., XXSIIT,  p. 46, r go I .  
Form nnd color patits11 of I ) / t / / r r / ( r ,  ncnrly, clrirkcl-, n11d rvilhont 

the pattern on r.ertcs. h111cl1 111oi-c tlcfillitcly market1 t11at1 it1 

s a ' .  Whitc, wit11 n clcfiilite color pattern. l , e ~ l g l l ~  C 4.6'""'., 

d 4.2"""'. 
Veflex shorter t11a11 i ~ i  . ~ 1 1 0 7 ~ 1 ; ,  :kI)ol~t ~ ~ ~ ~ ~ : ~ l l i ~ ~ q ~ / ~ ! ~ ~ / ~ ~ ~ / / t r   TI 1~!1$11, 1>11i l l~orv 

anplate, one-lliir(l 1011gir 011 l i~ i~ l a~ lv  tl1:~11 : I X : ~ ~ I I ~  V ~ L * .  I j iw  s l o p i ~ ~ ~ ,  tlit: 
transverse sntuw struiicly 111;1rLcd 0 1 1  lt~i<ltllr. 21:1lf, Ill-lr~i c xvllirlr tllc t l ~ : u . ~ i t ~  

i s  flat and nearly ri~I11-nr~glcrl tviill tllc ill ll~ilctl :1!111 sirot~qIy cr~i-vvtl frtri~t. 
Blytra as it1 pnWr/l(~, ve i \ :~ t io~~  \ i~ l~ l ) l c ,  tlihti11c.l. 

Calor: Vertex pale ycllo\v, \ir ~i i iu~i t t .  pr>il~l.: o i l  :u~tt.ric~r 111:irgill nnrl 
"&tee irrepp1arly irroratc 1):1t~llcr r>t! thc ~x)<ic.rior rli,sc 1,rowll. I 'ru~lctlu~~r 
white, coarsely irrorate  will^ dull hro\vli, oiiiilti~~:: ~ I I T I ' C  irw~111:~r liiics 011 

digc and the lateral 111argi11. Sc t i t c l l~~r t~  G~icYy irror:ilr rvitli browli, tlircc 
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ivot!. wl~itc poinis i l l  xi1 apirnl tri:u~glr :und sotuetitncs x 3-cllo~v stripe oil the 
11ihc. I31ytrr1 ivory \t,lxitl: wit11 :I 1)aiterii a< ill .s~ron,i or I)lih'hib/ltr, of d1t11 
I)mwii sliglitlg e(lgt.(l ~t-ilh fusco~~s,  :I few ctmrse hrctwrr rtr f ~ t s c o ~ ~ s  rcticnln- 
tions or1 brre of coritilrl rutti two or marc l i~ l l t  ?;pots a lu i i~  the colnlnolr st1tnt-e. 

Gc11itali.n: l>c.l~iale srgtIlrllt wit11 tlic ]>m.itcrior uiargitt tm~icutc or sli#l~tly 
rcmttdir~g, ~ i~et l ia i~  Fuurtlt escavntcrl ;i1it1 l)'nsii~~ ttvo sligl~tfy protrudir~g nic- 
~lioil trctll. ;\Iolv v:\lvc ol>turcly rouii~liiig, plate.: nnrl.on-, loiig-triai~gular, 
thc apice.; ncttte, r~ltcnt~alc, cluthcri ~ v i t l l  fisic 1l:tirs. 

Knhitnt : Specimens are ;11 I l n l ~ t I  froin Greeley, Fort Collins, 
Uet~\-cr and Humln I'islil, Colorado, Cisco, P9nb (Ilnll), and h s  
il~igclcs coutity, Cnlifarnia (Crquillett).  

1Tlnl1 specirlie~r was taken froni n place mllere t h e  bottle ~veed 
(ii~,iqqo??7i?;1 i?!//ul~t~it) waci n1)ulld:rnt. tvliife llle Colomdo speci~nctls 
were swcpt Eronl pl:iccs x~herc :ulotllcr specics of /Yriqyo~z?~~r~ grew. 

~I:UTIIT'I'FN I ~ I ' I . C I I H I . ~ , A  Baker. (PI. 11, Fig. 9.1 

f<z(icflix )~~Jc/lr/kI ll:ik~r, Psyche, VII ,  Supp., p. 24, I 896 (Desc. 
n. XI . ) .  

f : ' l r fdf i~- srnbr E -  Osbortl illid Hnll, Day. Acad. Sci., Y I I ,  1898 (nesc. 
Iowa) : Iowa Xcntl. Sci., Y,  p. 23.5, r 898 (list). 
Stlperficinlly rese~irl>ling sirobi, but with much inore defiirite 

pattern and  wit11 clnrker c l ~ e s t ~ ~ n t  color. Ecngth  ? 4.713111L.,E 4.41blb11. 

VcrCt~ IlrwuI, shori, S C : I ~ C U I ~  l{r~ic(~r ()I! ~tiitl(llc l11nn :txoi~~rt eyes, disc 
\-el!. sligllfly slol)ir~g, tt:~r~hversxl clcl)ressir>il Faint or olrso;oIrtc escrpt bnck of 
apex. 1;rolli rcfcrlill.g, gciitl> ru~i~irlii~g, sliylrtly arittcly rll~glctl wit11 vertex, 
the t~~ai-gi~w tl~ick. l<l! of 111r11iiiii lc11~L11. i7e11a~it)ii L > I ) W L I ~ ~ .  

Color : !tIill;y or i t  ory 1% hitc, tiiiriutvly lrmvily i r ~ n r ~ i c ,  ~ritll  trstjtacuous 
1)rorrll ns  tollorvs: all of \criex exrcpt tm ivn1.j. liiw ill frotit of tllc transverse 
tlr~)ressio~i, into n 11icl1 c\lenrl.: Iotri crlt~i(lirt:unt 1)mn 11 poi~lts, nll of prono- 
tritri euccpt :t11 ilory litw 0x1 each liitrral ti!:lr~irl, sctrlclllui~ csccpt three 
\rhitc dots, forrrliiiy: ml :~piral iri:iuklc ainl often four ~llcn-rc 011 disc; clytral 
: t r  s 1 I I ,  I i s  I 1 1  i t  ~ r i .  The irory 
liiuc along cl:lvaI snturr liarrow :utrl clef nit*, wit11 :r few ncutc I l r n ~ r ~ ~  j~rojcc- 
tiorrs, to jliht FIC~OTC.  thc ~~r l r l lc ,  \rl~r.rtb i t  l!rtv~tletir intrl :I h~'iilio~.:~l spot. Three 
ucluidistant wllitc- dots : ~ l o i i ~  sntur:tl in:kr~i~~.  1'ac.c ~ u ~ r l  Ilc1utvl., pnlc yellow. 

l;c.nitali:~ : J)crii:~le L ~ ~ ~ I I ! c ~ I I  15 it11 tlie l)ohlt.ri<~r 11t:lrgitl g ~ ~ ~ i t l y  ro~~nrli~lx, 
1iw11i:111 fotnrtli slixl~ily C I ~ I : I ~ $ I I : I ~ .  xt it11 Lxc)  i ~ i ~ l u t e  iec-tSi txtcs~diiig a trifle 
I rvyor~d thc ~ r ~ a s ~ i  11. R1:llc I nlvc \ cr-J sltrr1.1 awl  ol~t11.w. platcs si111ilar ta 
.\'rt/tt i l l ,  long-tri~$trfitrlar. tllcir i~picc* :ivule. 

Hnbital : Sl>ccin~eus are :11 11n11rl frorn X n ~ e s ,  Iowa (Ball), San 
;4ttgustir1c, Kc\\- Mcsico (Cockerell), T~tcson (Hubhard, U. S. 15. 
hl.), Ilnboy~livnrin M ts., Arixol~n (Sriow), ant1 Arixotla (Corl~elI 

~ 0 1 1 . ) .  
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This is probably a southerti species, as no specimetis have beell 
taken in Colorado or Utah. Baker's specimens from Fort CoI- 
lins, Colorado, no doubt belonged to sauna, as he speaks of them 
as darker in color atid different in other points. The  types of 
scaber are very much larger and especinlly broader €hail tlze mest- 
em specimens of j?~Ic/tella atid niay possibly be distitict, but it is 
not possible to separate them o t ~  structure or patterti rvith the 
material at ]land. This species is cIosely related to saarcia, alid 
from their color it is probable that both will he found to feed on 
species of E&ogo?~ zt m . 

EUTETTIX A L I ~ I U A  (Ball). (PI. 11, Fig. 10.) 

Phlepsi71s al&d~ts Ball, Can. Ent., XXXIT, p. 203, 19m. 
Resenibling scildu, but sniaf ler and much paler 1%-it11 very obscure 

saddle of ramose lines. Length 9 4.51111T", 3 3.8'1111'.; widtll I , 21'1'11~. 
Vertex flat, scarcely sloping, lot~ger tlla11 in c<-idtr/o, anrl sligl~tly more 

wenly rounding. Trailsrersc cleprcssio~l failit, interior 11iargi11 hrondly 
muncli~lg over to front. Hlytra ~r~otlwately long, ~l)l)rt'ssed 11elii11ll. 

Color: Vertex pale creamy white, six faint clots on tllc anterior margill 
and a b u t  six dashes at base ljrowtl. Pro~iotuni pale, so1netin1t.r faii~tly 
washed witli olive and witli n few brown irrorntio~~s. Elytm nlilky white, 
with scattered brown piglnetlt lir~cs Ileaviest in tllc mnlc. These pigment. 
lim usually aggregate so as to forrn a rcry obscure pattern like tlitlt of 
sada ,  but often war~tirlg aloi~g costn. Tllc bnsd half of corimn wit11 a few 
coarser reticulations than those of 1)ilttt.m. A spot at apex of clavus and 
about three sn~aller ones along edge of c:aral patterti, OII the basal Ilnlf, 
black. Relow, pale. 

Genitalia: Female segl~~ciit with the posterior inargi~t sligl~tly rou~~di t~g  
and weakly notched in the middle. Male calve brontl, triangularly routid- 
ing, plates equilaterally triangt~lar, their apices slightly acutc, not as long as 
the pygofers. 

Habitat: Specilnens are at hand from Pueblo, Palisades, at~d 
Grand Junction, Colorado; Thompson's, Helper, and Monroe, 
Utah, all collected by the author, arid Douglnss, Arizona (Snow). 
This species, i?~sa?za and smwi have reached a similar pale con- 

dition by quite different routes. 111 this  sjecies it Iins been by 
reduction in number and size of the ranlose lines until it resein- 
bles the color of AruipIpx co~~erlifoI2'a, on which it feeds. 

EVTETTIX PANNOSA Ball. (Fl. 11, Fig. I I . )  

Eufetlix pa?znosa Ball, Can. I?:~xt., XXXIV, p. 12, 1902. 
Superficially resembling sartcia, but smaller, darker, and 111ore 
[mot. D. A.S.,VOL. XXI.] 7 Uuls 8 , r~w. l  
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coarsely reticulate. Vertex lorig, face dark. Heavily ant1 caarseIy 
reticulate above with dark brown, except tlie costal third of eIy- 
tra. Le~lgtIi Q 4.5'""", d' 41""'.; width I .  z ' " ~ .  

Yertex lor~g, right-anglerl, the apex :i trifle muruling, hnlf lottger oti mid- 
rlle tllali i ~ p i n s t  rye, nisc :~lnlost flat. the anterior nlnrgin thiir, ar~gle with 
face a c ~ ~ t e .  Elytra rathet lot~g, narrow, rcnatioll regular, distinct, rlatk 
lined; rrtrclq- a secolltl cross nervnrt. present. 

Color: \17hite, the e~ltit+e rlorsal ssurfacc Ileavily, romsely reticulate tvith 
brox-nisll FIISCOIIS, except the nnrrow Iaterxl margin of prollotlull~ and outer 
hnlf of elytra. Csually six irrekr~lar black spots on anterior rnargin of ver- 
tex. The reticulations on eSytra are heaviest near the outer c(lge of pattern, 
shading unt to irregular pale areas d o n ~  the suturc. Outer hall of clytra 
wit11 t~ fern i r r~g i l a r  rcticiulatiolrs and rantosc lines i ~ l o n ~  r c i ~ ~ s  at~rl. costa. 
E'ace 11e:tviEy irrorate with l~rownish fascous. nelow, w;lsl~erl rvitl~ brown. 

Genitalia: Prlllale segnlrnt with the ~msterior 11largirl rotrrtdirlg, the tne- 
dial1 fourtll producer1 i r ~  two bIuritIy ront~ding lobus nq in srrildrcd/~. RIale 
\nlve nsrrow, sl i~htly ol>tusely a i ~ p ~ l a r ,  plntcs rather b m d ,  equilaterally 
triatugular, their nlnr&$~ins cullvex and  npices s l i ~ l ~ t l y  pruiluced. 

Habitat : Kt1011,l.n otily fronl the types from Los Atigeles comrtg, 
California (Coquillett, U. S. N. M.). The 101ig flat 1-ertex and 
white stripe along costa will at once distinguislr this species. 

f i r m  of slrobi or s e ~ ~ ~ i z u d a ,  nearly , but entirely Iackitig their 
color pattern, resemblixig aJbinZt but pale creamy yellow, entirely 
covered by coarse reti~tllations of rcry pale rusty broi~~n. Length 
P 4.61''m-, C ? ~ . Z " ' ~ - ;  width 1.6'~'~..  

Vertex llearlg as in slr-obi, ;I trifle ai i~led before, disc sliglitly slopi~lg, in 
tlie same plarle as prouotnni, trallsvrrsc depressior~ shallo\x-, margin thick 
ai~tl itdefinite except at apex, wllcrc it is slightly acately-angled witlr the 
front. E l y t r ~  as i r ~  .cfrubi, rellatioll regular but rcry much obscured by the 
rctic~ilatiorls. 

Color: R~le  creamy yellow, coarsely ant1 rather el-etlly reticulate with 
pale rusty brawn, ofkn wanting 0x1 the vertex. I'ronotum anti elytra often 
wit11 a few scattcrrrl ikory white dots, face and helorv pale. So~netinles the 
retic~ilntioti becottws so pale :rs to be scarrcly risible. 

Genitalia : Fern J e  segnlcnt wit11 the posterior tnargirl truticatc or slifl~tly 
rountlillg. n~edinr~ fourtll cscacateil either side of two rountlfng approxinaate 
lobes that eqnal or slightly exceed the tr~argins. Male ralre very d~or t ,  ob- 
tuse, ptatcs loilg-tria~rx~tlar, acutely pointed. 

Habitat: Described from five females and two males from 
Bro~vnsville, Texas (Sno~i~) ,  ant1 Victoria, Texas (U. S.  N. M.); 
easily distinguished from the other pale forms by the saffron color 
and absence of definite pattern. 
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EUTETTIX BICOLORATA Ball. (PI. 11, Fig. I 2.) 

Eufeitix Bicolo~ata Rall, Can. Eiit., XXXVII, p. 2 I 2, 1905 (Ark. 
and Utah). 
Form of slrobi, nearIy, but entirely different in color a i d  pnt- 

tern. Pale greenish white with 11cavy hlack retictrlations, omit- 
ting the eIytra from the apex of clavus forward. Lengtli 9 d.2"""', 

d'5.7mt".; width 1 . 7 ~ ~ ~ .  
Vertex narrow, ~ ~ l o t l r r ~ t e l y  l n n ~ ,  very sliglltly prorlacetl ill llie n~id(lle, 

disc strong, convcxly slopin# to thc deep trens~cr.w cleprcssio~~, I)cyo~ld 
which the rnar@n is very slightly slupitlg. Ilrorlt very stro~igly inflaterl. 
almost a~lxled as seen from side, meeting vertex in a sligl~tly obtuse rrnglc. 
Elylra 1u11lg atnl rlarrow, zetlntit,ll ~ r t a k ,  07,sc~u-t a n  bastfl IrlIrt, sliglrtly 
broken by the heavy relic~tlatioiis on apicrtl third. 

Color: Vertex ivory wl~ite, lour points QII anterior margin, arirl n 5 ~ 1 ) -  

quadrate reticulate aren occupj in:: the mid(lle of either side of the disc, black: 
often a black dot ngainst eye in t l l t  transverse depressio~i, conncctcd by n 
line with the quaclrate area. pro no tun^ ivory ~ v l ~ i t e ,  heavily reticulate wit11 
black, uqually omitting a few large spots 011 a~iterior sr~hm:~rKir~, a nariow 
median stripe and a l ine alotig posterior margin. Scutellum l)rown, irregu- 
larly maculate with black a i d  ~vhi t t ,  B rlrfi~~ite spot on  each lateral 111argir1 anrl 
apex ivory ~vliitc. Elytra dirty cream color wit11 a jirccnish caqt to just be- 
yond the edge of clavus, 'tlren milk white wit11 1~1vy black wins atirl coatst. 
reticulations. I!sunlly a black clnltd at apca conhinitig n smnll round light 
spot. Upper half of face grceitish white. x s~liall hlsck point 1111rler either 
eye, lower half Ilcnvily irroratt: with dark hrowl~isl~ f~tsrolts. Relow, 71row11 
or black, genitalia light. 

Genitalia: Irc~r~nle segment \vlth the posterior margill sligl~tly ron~~tliiig, 
slightly angular1 y produced in the middle f o t ~ r t l ~  si tll a weak mctlia11 notul~. 
Male valve snull, o1,tusely roundir~g, plntes long-trinttp~lar, acutely poij~tctl. 

Habitat: Specimens are at hand from Iiich field, Utah (Ball), 
and Not Springs, A r k a ~ ~ s a s  (Barber, U. S. N.  M.). 

Larvc stout, t11c vertex allnost conical. P d e  grcenis11 wl~itr with rlnrk 
brown motdings on back of vertex xztd pronotun]. I-lqwr half of face white, 
lower half dark brown or black; M o w ,  dark brow.11. 

TMs species is fouilcl only on Fjhcdra. Wheri resting on a 
stem it resembles a frayed sl~eatli ,  such as encircles the joints, so 
well that it will often escape detectiori. 

Subgenus AJ,IGIA 1 1 0 ~ .  

Allyg~rs Van Duzee, Ent. Am., \.:I, p. 93, 1890; Trails. Am. Ent. 
Soc., XIX, p. 299, r 892 ; Catalogue, p. 294, 1894. 

(Not Allygzcs Fieb., Cat. Europ. Cicad., p. 13,  r 871, or of other 
~ u r o ~ e a n  authors). 
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Verlex short, slop in^, rols~ulit~g to frotit w i t h o ~ t  a definitely xi~glerl rriar- 
gin except near apex, transverse ~lt.pres<ion faint or curvwl posteriorly in the 
n~iddle aucl enrlit~g at tlre ocelli; front long, wedge-shaped, rnar~ ins  not con- 
slricled betryeen antenna1 sockets. Elytra subl~yaline, the nerrures distinct, 
rlnrk, two cross Ilervures present l x t ~ ~ e e n  the sectors and usually a numkr 
nf supernlinierary reinlets a1011g costa and clarxl sutures. 

Type of sa1)genus j~u l~ndo  I:Iil. 

This subgenus includes the forms ili which the snmose pigment 
lines have broken up into 1-eirilets slid marly of then1 have disap- 
peared. There is in some forms a fairly definite saddle and the 
hend is still short, but is not conical as in the typicaI E14t~iCin and 
the transverse depressio~l has b e t i  pushed back. 

This grottp ag-rees with AC@gws in possessing a second cross 
nervure, hut in other characters is widely separated and has, no 
doubt, had a very different origin. 

ARTTPICTAT, KEY TO THE SPECIES. 

A Vertex nenrly r i ~ h t - a i ~ ~ l e d ,  the apex sligl~tly produced. itrsrr-ijfn V. D. 
AA Vertex roun(li~~g, the r n r i r ~ i ~ ~ s  nearly parallel. 

R h'ennrcs and 111arkings on clytra bro~vn or fuscous, ~icrvures distinct. 
C: Vertrx fulvnus, eycs I,riglit rrrl, fciilalr ur~(It?r 5m1n. wak'fi RIIII. 
CC 1-cttcz p ~ l e ,  wlistled with t)rowu, eyes dntk brown or black. Fe 

male gnlm. or ores. 
U Por~rl narrow, vertex wl~itc with definite dark ~~larhings.  General 

color brownish ruscous. ,j~tcrtvda IThl. 
Dl3 Form broader, rcrtes ~r.:lshtrf with I~rown obscurely marked. 

General color brown. mrrsdo Ball. 
RE Nervures and marking on elytra tawny, nervures often indistinct on 

hmol pert. 
C A ~lu~nhcr of snperiarn.tIetary veit~lets along costa and cla~a1 suture. 

M:ilrs darker tliati ft111a1es. vzodrs!n Osb. R D. 
CC At the ttlust only otlc or two snpt-rtlIllnerriry vcinlcts along cost& or 

clxval sutnrc. 3Iales golden. g t~ t~ i to r t  Ik111. 

EI:TZT'CIX (ALIGIA) INSCRII'TA Vat1 Duzee. 
(1'1. TII, Pig. 1 . 3  

A/bf?~s irtscviflhis Van Dttzee, Bnt. Am., VI, p. 92, I 890 (Desc. 
Calif .); Catnlogue, p. 294, 1894. 
Resembling j?~czt?~du, btrt paler atid with a definitely angled ver- 

tex. h n g t h  Q 5.5""'", 8 4.5'""''; width I .5'""". 
Vertex al~ilost right-a~lglctl, npex mute, nearly twice as long as against 

eye, two-thirds the  ler~gtll of pronoturn, transverse dcpressioll on a Iinc with 
the ocelli. Elytra long, r;~lller narrow, venatioli similar to Illat of ]'uc~tnda, 
the reticulatior~s not as definite. 
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Color: Vertex pale creamy, two dots at apex, a short tralls\-erse line in 
the depression and two dots at base bro~vnish fuscous. Pronotutrl pale, 
washed and faintly irroratc with brown. Elytra pale, the nervures and 
transverse veinlets brown, often a brorr.11 cloud o~r~i t t ing the base nnr1 a 11ar- 

row ttansverse band across the second cross nervt~re. 
Genitalia: Fenialc segment with the posterior tiiar~itl truncate, mediatt 

fourth slightly prorluced. Male va1-r-c short, broadly triangular, plates long- 
triangular, their apices upturned. 

Habitat: Specirneiis are at hatid from Los hngeles, California 
(CquilIett), atld Mountaii~ View, California. (Ehrhorti). 
The pointed vertex will a t  orlce sepnrate this species fronr any 

other member of the group. 

Eafeltix omlea Ball, Can. Etlt., XXXIII, p. 50, 1901. 
Form of jumnda, nearly, smaller, with a narrower, longer ver- 

tex. Lighter thnri .n1787fda, wit11 a fttlrous vertex and red eyes: 
Length F 4.75m"1*, 6 4.25LT"t'h; width I .311111". 

Vertex narrow, s l id~ t ly  longer o t ~  tlie nlidrlle tliall agaitlsl eye, with the 
apex slightly rotinding, not quite twice wirler than long. Elytra parallel- 
margined, slightly flaring, venation and reticulniiot~s = ill jr t i i irrrlf l .  

Color: Eyes hrigllt testacfwns red, vertex a11r1 face twigl~t ftilvous wit11 a 
twsentic lineon the dcpressicrr~ and spot oil thc disc against either eye testa- 

Pronotuln milky white, slx~rsely irrorate with fuscu~~s  0 1 1  anterior 
disc omitting. the rr~edial~ line. Scutellum with tllc rr~arkings of j ~ ~ f d ? i d u ,  tile 
fuxous replaced by full-011s. Blytm milky white, the nerrtires and reticula- 
tions fuscolts in sharp corrtrast. Traccs of three fi1scous bands as i t1jftr7trtif0, 
but with p i p e n t  spots rctlucctl in size, le;~r-ing the ~erieral effect of a milky 
white wing with dark nenures. 

Genitalia: Femalc .sehw~c~~t resmlhling that of ?>z$~xdi~ hat  with the pro- 
jection less diarply bi-lob(1. Male ge~litnlia silliilar to that ofj?ir.?tad<z, the 
valve shorter hut similarly pointed at  apcx. 

Habitat : Specinlens are at hand fro111 Rifle, R idmay ,  Dolores 
and Durango, Colorado (Ball). 

This species is apparently strictly confinecl to tllc sarvice berry 
(Pera&dIum waramosirsim?cn~). Adults were t akeri comnioiiIy in 
late July and early Atlgust. The red eyes arid recldisli cast of the 
d m m  harmonizes well with the red twigs of its food plnnt. 

J k w s  j w n d u s  Uhlrr, Bull. U. S. Geol. and Geog, Surv.,  111, p. 
4% 1877. 
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Puranrrsrts jtscrc~ad~s Osborri and Ball, Dnv. Acad. Sci., VII ,  p, 97, 
1897 (foot-riotc); Gill. nud Bakcr, Hc t~~ ip .  Cofo., p. 84, 1895 (in 
part) (after Uhler). 

(See nilder d ~ c f n  a i d  ~~tndcs.fa for eastern relereiims.) 
SrrpsrficixIIy reseil~hlitig ?~krirlarsr/~rc, but palcr arid with a 

r o u ~ ~ d i ~ r g  hcacl. L01lg-e~ and itiore itearly pxrallel-margined than 
a n y  /:',,f(-ttix propcr. Length 35.5"""., d 5""''"; ~vicltli I -7""'". 

T'ertcs etclel! ruullrlin~. wc.nrccJ!- l o t ~ ~ e r  or1 ~nirldlc t11an agni~lsl eyes, two 
all11 ullC!-llillf ~iiiles wider tllnn loilq, tr:uis\erse dcprcssinrl rlecp. Blytra 
lolrg, narrow :111(1 fl:iri~ig, :~hout fiftcc~l ~e in le t s  Vrctwcril inner wctur :~nrl the 
clavz~l suturr, lu~lf th:rt t ~ t t ~ t ~ h c r  : ~ l o n ~ .  costa, x tew hct\r-cwii t l ~ c  sectors of 
clavns :11%r1 it) thc 1n)stcl.i~~ ('1111 of i11c c~iltral 1111t~1pica1 cell, and  oftell other 
irrcgul;~ritics in v t ~ ~ n t i o ~ ~ .  

Color: Vcrtcx \ r l~ i t r  or pale yellow, l l ~ c  ttallsverse rlcprclisioi~, two spots 
a l  rq'es, a rln~li ota ~u:~tgiu a p ~ i n s t  ucdlus, en c l o ~ i g ~ t c  slmt agaiilsl either 
eye, :I li11r i~lsitlc a~lrl .;t,~lwtitiles lilt uieclEnt~ 1i11e hrow1lir11 iuscous. Prono- 
turri pale, lliottlctl with bnlrvtiisl~ fuscous, oillittirl?: t l ~ e  posterior border and 
the ilsrroe. ~llctliaii Iiilc. Sculelli~u~ wit11 five nnrrozv lonyiturliual strips 
nu(l I l ~ e  trruwvrrsc xl~ l~~rc .  hl;+ck. (1ivirlin)r it into corill$:~rt~nlents. Outer an- 
~t11:lr Collll>:lrlincnl.r. : ~ p e ~  :inrl :\ sl)ot on 111~rijil J I C ~ ~ Y C C I I  t l ~ c ~ ~ i ,  i\.ory white. 
Sccnt~rl cr)inljartllir~its or;liige crr rliirk hroxt n ,  ii~ctliali coriuparti~~ents pale 
creainy. I I  rotuirl hl:irk spot i n  caclt i l l  front of salarc, urerlini~ stripe termirk- 
ntii~g i l l  rln e~il:lrgc~t~r*nL ju-t lrnck of suture. Irlytm 111ilky wllltc, tlic ucrv- 
urcs a1ll1 \riulcts tl:u-k rusty l,ro\r.n, tracts of t l~ re r  tmnsvcrsc t~atltls, one 
iiii<l~vay hclu rcll the ~rohh I ICI  VIIITS, : I I I U ~ I ~ C T  ill ~ I ~ C S  O F  c l n ~ i ~ s  and a tliirrl at 
n p c x  of elytrn. 'l'l~c firs! txr-u b:ut(fs of 71l1-01vn clotirlit~~s nar~tl fuscous I~rown 
awns in the rclitcr o f  lllc cclls, apical uiic rli~rk S I J I O ~ J - ,  culitainillg an oral 
1igI:llt 511th. '1'11~ ~ u i i i ~ i ~ ~ i i  v l t i l r~  will1 fonr pairs of I,lr~ck spots ant1 tliree 
pairs of Iargcr ivory wl~ite oiirs. T:ronL bmu-11, witlr light arcs, sutttres of 
F:~ce brtnv11. 

Ge~iitnlia : I:t.ri~alc seglllrlit wiLl l  x posterior 111rirgi1l sligl~tly rowldins, 
riicdiall F o ~ ~ r t l ~  ol)tust.ly rotu~rlil~gly prr,tluccd, pygofcrs lolig, tlarrow, ori- 
positor exceedill:: itre pygofcm 1)y tltrec tilltcs ils u idth. Xlale valve short, 
ohtuscl?. alijiul:~te, apex pn~~lncc~l ,  plates lorig, s l i ~ l ~ t l ~  cor~rcxly unrm\-l.ina 
at base, t l l c ~ ~  regularly ~ ~ a r r o w i i ~ g  to the s~~hacutc  hlnck-tipper1 :\pices, disc 
CCIIIVCX. 

Habitat: Specinitris arc at hntld from Fort Colli~is, Palmer 
Lake, Colorado Springs, SnIirln (Ball) arid hlmsitou, Colorado (Van 
Duzce), T,ns Vegas, X'ew hfcxico, at~il  lfrillia~ss, Arizona (Rarber 
a d  Scl i r~nrs)  (I:. S. N.  ill.), Soldier's Sumruit aud Salt Lake, 
Utah (Ball$. 

This species is strictly coi~fii~crl to the scrub oak growiiig on 
the nloun tail1 sides at from five to eight thousand feet elevation. 



Adults have been taken most abutldn~illy in  July and August. 
The type of this species it1 t11e I:hler collectio~~ is from hTnnitou 

and is no doubt the one fro111 i~l i ich the clexriptio~i was rnni~ily 
drawl, a s i t  f i ts i t  exactly. No spcc i~ i~c l~s  of this species ha\-e 
been found in the East, sltirl it is very prohnble that the specimens 
referred here 1)y Dr. T;l~ler belong to  ~nodrsfo. I,ater \vorkers, 
doubtless rnislearl by the Mnrylatld rcfcre~~cc of Chler, placed this 
name on what is 1io\17 kkrro~~u ns l.ittcfn, while the latter part of the 
Gillette and Bakcr rcfcretice prol~xbly refers to ?~ktirlors?i~~l. 

Euieffii- p ~ t r ~ d n  Ball, Can. Ent., XXXIII, p. 48, 1901. 
Closely resetiibliag j ~ ~ c z o z T l n  ill strltcfure 3rd general nppear- 

ante, niucli btooder, with more flaring elytrx. Vertex pate fulr- 
ous with few nrarkings. LerigtIl9 61''1"v, $5.2""".; r~ id th  2""".. 

Vertex broader ruld sligltLly 1r1ortl nilgletl tlian in j l t t . t~ar fn .  transverse dc- 
p s i o n  shallorv. Face ~llucli 1)roader. clytr:t hroarler, rnore A:tri~ig. ulid 
with more nulilerous ira~ls\.erse veittlels ihml irl jr(r.ttit(lrr. 

Color: Vertex tlirty orallcr, with llic ~iiarkiiig!: o f , j t f ~ t ~ ~ t d t t  rctlucell to pnle 
round spots or ab.;t.llt. Prt)not~tul ~ I c ,  witI~ R few irreglililr ~~lottl i l igs on 
disc. ScateIlum dirty c>raliEc o r  prile, air ov:d I)to~rrl q ) r l l  insirlc hasnl ailgle 
und a black dot either sitle t l ~ c  npcx. l.:lytr:\ s~!hl~y:ll it~c \t l i i  te wit11 h:u~ds 
as in jnrcarrdo but broader alvl nwrc Jiff IIW in color, reti~~lliitior~s filler alld 
lighter color, apic;~l halids rctlaced to ;I Few rusty hro\v11 ~~lnrgiils to the Iter- 
vures. Black and rr'llite spots alor~g illc cortirrion sriturcs, as i t~ j r~ t - t r t t r f t r .  

Genitalia: Felltale sc~111ent l,ruarl, sllort, postcric~r rrlargin trlillcnte wit11 
the median third difilitly protlucetl, iurtl hrw~dly hi-lol~rcl. I'yxofcrs sllorter 
than in jt lc~ndiz, o u l ~  s l i ~ l l t l ~  exccet1t.d 1 ) ~  thr ovipositor. 31 J e  rrilrc tri- 
mgular, plates hmatl at l,;~se,  lor^^, S ~ ~ O O I I - S ~ ~ I L ~ ~ I ~ ,  wit11 l>lt11111y r<)~~!uling 
apices. 

Habitat : Speciitienr are at hnnd fro111 I%?ruer Lake, Salirla, 
Ridgway, Dolores ;uld r)ur:~r~go, Colornrlo (RnIl), TTl~ite h lom~t -  
ains, New Mexico (Cockerell), x~ td  \Il:illia~~~s, 12rixona (Harbcr and 
Schwarz, U. S. K. 31.). 

This is a duller colored alld Icss pln i~ l ly  ri~nrked spccies than 
son ie spec i i~~c~~seve~~  nppronching ~~iodc*s j r  ill shade; t h e y  

however lack the tawny grotlncl color to tlre elytra n ~ l d  the bands 
are differeiitly prated. This species also occurs on the scrub 
oaks, but is much rarer thnli = / r r ~ - i m ( l ' a  ill tlie regiot~s under ob- 
servation. 
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EUTETTIX (ALIGIA) ~TODESTA Qsborn and Ball. 
(PI. HI, F~K. 4 . )  

I<ilfettix nrodesta Osborll and Ball, QEIV. Acad. Sci., VII, p. 98, 
I 898 (Desc. Iowa). 
Resenibliilg nrmw'a, but stouter and more tawny, superficially 

raernbling suhuu~~lw.  Stout, fulvous or tawny, with a light band 
across second cross iierrtlre. Length P 5.5IyLn1., d 4.5'"""; width 

1 . 5'll1lb.. 
Vertex shorter attd litore slupirtg than in ~t~ntrilun, roancling to the front, 

the apex a trifle prduce(l lxfore ilw tr:~nsrwse depre~ion.  Elytra shorter 
tllan ill rnt?i?tcfo, venation sill~ilar, t l ~ c  xnter~pical cells 11tnc11 sl~orter, s u p -  
nnrrlernry reiillrts aIotlg clarus and costa inclined to be irregular and 
brrlnchii~g. 

Color: 1'~le fnlvous. inclined tu lje paler oil the vertex and arttcrior p r t  
of pronotunl. Vertex wit11 tl pair uf tawny spots near apes sitd a pair of 
oblique marks inside the lmsal angles. Fronutttti~ faintly irrorate with t ~ w t ~ y .  
Elytrlr s~tM~yalitke white clot~rlcd with reddish ftll\+oll~, otl~itti~%g nn indefinite 
basal h t ~ d  and a narrow defir~ite one across the second crms ucrrurr. 

Genitalia: I:en1:11e seg~~ ic l~ t  alt~lost truncate, ~vitll a broad sligl~tIg routrd. 
in# nlcrlii~tl projectiolr. hIale ~ a l c e  trial~gt~lar wit11 the apex produced, 
plates long, spoon-diapciI, llle rnargills clutlled wit11  lor^)^ Ilairs. except for 
the black-marker1 apturited tip<. 

Habitat : Specimens are at hand from hmes, Iowa (Enll), Mary- 
land (Ulller coll., U. S. N. M.), District of CoIulilbia (Heidetiiann) 
and Tryon, North Caroliria (Fiske, Osbori~ coll.). 

This species apparently feeds or1 oak n11d as i t  is (lte orily east- 
erii representative of the subgenus it ca~~ziot  be confused with any 
other species. The  specirnetls from Worth Carolilia are more 
highly colored than those fsoni the other localities. 

EVTETTIX (ALEGIA) SIANWOC: Ball. (PI. 111, Fig. 5.) 

Erctcttix ?xanifozt Ball, Can. Ent., XXXIII, p. 49, Igor. 
Form aiid general appearance of ?9roclcsta, but smaller; sriialIer 

thniiocrrlea. Goldell ycllow with a l e n ~ o n  yclloll- vertex, feiiiale 
elytra snbhyafine, both with transverse light bands. Length 
4. 5~n"'., 3 317 5m113.; 1vidtlz 1.3'""". 

Vertex narrow, distiucltly longer 01% n~iddlc than against eye, forming an 
obtuse angle, depre~simion oljsc~trc, cntirr nlargln rounrliiig to front. Elytra 
n~otleratcly long, very tr~ucli flaring ill female, appressed in  the male. Ven- 
ation as in ocdeo, but lacking the nultterous cros ncnures. Usually two or 
three cross nervures ill the ce~~tral  anteapical cell, tlie posterior one often 
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forming an enlarfietl hexagollal co~~qxartl~lcnt, all extra cross nrrvure to costa 
close to the fifth apiril cell and usaaily a cross nerrllre on clavus. The 
fourth apical cell very large ant1 allnost circular. Male nuitch smaller and 
narrower than female. 

Color: Fernak, vertex anrl face lemon yellow, maetinles with two fus- 
cous spots at apex of vertex. Proilott~m pale citrereous, washed with golden 
omitting three faint stripes. Hlytra p i l e  ~trilky sabhyalir~e washed with tes- 
t a m s  browt~ on the disc, a ~lefillite light hand across the .wcor~d cross oerv- 
ure and an irregular one before the apical cells. The nervures on anterior 
half concolorous, otl posterior half brownisli ftrscous in sharp contrast, apex 
of clavus and the costnl nervures fusco~~s.  hlalc same as female except that 
the pronotun1 and anterior two-thirrls of ~ l y t r a  are ni a rich goldell brown, 
the light bird acrosq the second cross nerrure retlucerl to a few milky spots. 

Genitalia : Female segtr~erlt wit11 the posterior runrgiin sligtltlyrounding. 
1 1 ~  median fifth slightly prorlucerl ar~rl l$i-lokcti, pymfcrs of metliurti lenflh, 
mm1y exceeded by the ovipositor. Male valve mrulding, the apex pro- 
duwd, plates as it1 jrtm~zrlu, the apices curved up but not darkened. 

Habitat: Specimeirs are at hand from Manitou (Van Duzee 
and Ball), PaImer Lake, Dolores (Ball), and Grarid Junction, Col- 
orado (Van Duzee), arid Las Vegas, New Mexico (Barber and 
Schwarz, U. S. N. M.).  

This is strictly an oak feeder and occurs on scrub oaks with 
jmnda.  The aduIts are most common in August. The very 
.small golden yellow male will a t  once distinguisl-I this species 
from any other in the gronp. 

Subgenus MHSAMIA nov. 

Paramems Van Duzee, Trans. Am. Ent. Sw., XIX, p. 299, 1892; 
Catalogue, p. 2 9 ,  1894; atid other American authors. 

(Not Paramsra Fieb., Ver, d'2ot-i. Rot. Ges. Wien, XVI, p. 506, 
I 866, and European authors). 
Vertex with the disc depressed, anterior margin usually elevated and 

mteIy angled with the front, margin often slightly protluced. front narrow, 
slightly constricted at antenna1 socket, then anplarly widened to the ocelli, 
surface smooth polished, near1 y flat above. Elytra swbhyaline, the second 
cross nurvure present (someti~nm ohscure) and the cetrtraI anteapical cell 
lightly cot~stricted. l ~ s ~ i a l l y  with a number uf supri lu~~~erary minlets 
along the clavus and costa. 

Type of the subgenus atgrirtorstlm Ball. 
This subgenus includes forms in which the rarnose lines have 

been aggregated into definite nervures as in Adi'ia, bt~t  the head 
has been elongated and the vertex and face flattened. Even here 
the transverse bands or "saddle" type of marking predominates. 
[m D, & S.,YOL. ~ 1 1 . 1  8 U U ~ Y  13. 197.1 
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Sorne of the rilerrlbers of this subgenus hare beeti placed it1 Par- 
an2fs1ls by differerit America~l authors and in the flat and higlily 
polisl~etl front they do closely resemble that genus; but in the 
shape of the front atici the vertex, and still more in the strncttlre 
of the eIytm, they nre nppnteritly quite distitict ntid haw,  no 
doubt, arise11 througll very differetit lines of deveIopnlet~t. 

.41ETI111CIAL KF:t' TO THE SPECIES. 

A Species with f~rscous nlnrki~igs or a t  Icast fuscous urrvures. 
B A 11un11wr of CII.KIC)IIS r tti~~llations lWtvit'eil S ~ E O I I ~  sector and clavus. 

C A riork sa(lclle ozt elytra I)t.twecn tlic cross nervuw.  
~t<gr ir lur~n~i i  11, sp. 

CC Vrithout a definite dark Ilald.  

I) Sizr of n<'ridur-ht~iti, vertex rltyreshctl, with four spot.< 011 auterior 
u~a r~ i r l ,  co11necte12 by n 1il1e posteriorly, x broad band Iwlow 
\crtex. sdvnwirien Osb. 

ULI S~r~aller Ilia11 rti:rridu/-s/i~r~, rtrtrx flat with a narrow line above 
aild beluw ~l~argiil,  sornctijrws wanting. rulorndu~sis G .  & R. 

RLI No rrtirulatious lwt\ven~ fi1.st sectur kind clavus. A defi~iitt light 
1)atld across the first cross nervusc 1)etween tlre sectors. 

C Vertex c~iiicaI. w i t l ~ ~ ~ i t  slmts, species stout. ri?~cta 0.  P: B. 
CC Vertex flat, with a nmrh4nol row of Ijlack &pots. Species elongate. 

fc$resf~-atn Rall. 
AA Species fulrous yellow wit11 liyllt spots, or creiinly wit11 n nledian stripe, 

lICr\.IiPCS ~011~o10ro11~. 
B Vertru sllort, obtlrscly ru~~r~tlitsg, six !)lack spots utl anterior n i x g i n ,  

twa reithetts to costa. joh nsolri Van Duzee . 
BR 1-ertes ~ t ~ u c l ~  llroducerI, roundingly sigllta~~gled, uniculorous above. 

Four or rtlore costal veirilets. 
C Blytra fal\.ous, wit11 light spots. ~ ~ / ~ ' ( / P ' / I I I  Fi tch. 
CC I?:lytra csrellly, witll a co~l~t r~i~t l  1>ro\v11 stripe alo~rg suture. 

palliolutlr Rall. 

E:UTF~'TXX (MESAMIA) NIGRIDORSVM 11. Spjp. 
(PI. III,  Fix. 6 ;  lV, l'ix. 6 . )  

Par-anu,sns fit*jlfi?lgi Oshorn, Iowa Acad. Sci., I, pr. IT, p. I 20, I 892 
(Iowa as P, sp.): pt. 111, p. ~ 0 4 ,  1Xg3 (as hl~ini?~~i and note); V a n  
Uuzee, Catalogue, p. 290, r 894 : Osborn, 101va Acad. Sci., VX, 
p. 39, 1899 (Nth'. Iowa): \3!irtner, Azln. Carn. Mus., 111, p. 221, 
I 904, (Pa. and notes). 

Ihra?rte.sns j l iczc?~d~ts  Gill, xtid Baker, Hemip. CoIo. , p. 84, 1 895 (in 
part 1. 
Milky white, posterior half of vertex, pronotutu, scutelluln and 
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a median saddle on elytra black or dark ftiscous brown. Length 
p 5mm., 84mm.; width x .7'""'. 

Vertex hut little longer than half it5 basal width, obtr~sely rourlding, one- 
third longer on n~irlrlle that1 agaillst eye. Disc deprrassctl, a~itcrior margitl 
elevated aud acutel!. a n ~ l c d  with Front. Xlytra modernttly long, flaring, 
parallel-mardned venation rew~lar, two cross ncrvures, a few crow veins 011 

clavus, a series along the claval suture, and n1,orrt seven strclnx a~jrl slightly 
reflexed ones a l o n ~  costa. 

Color: Vertex with a l)lack line hettvcer~ the ocelli, which sends forward 
a quadrangular spot on either side of the rr~crlian line, neforc this line the 
margin is irory white, r1i.w browi~, face highly polislierl, s l l i n i l~~ ,  sh:ktling to 
black below, traces of ahont fire pale arcs. Pr~~ur\tum htuwtr lwhind the 
eyes, behind this a tiarrow light hand cor~txii~ii~:: a pair of irrr~rilar {lark 
spots on either side. Rchi~~d il~i.; the disc i s  hrouvnisl~ or fi~scous irrorale. 
Scutellum irromte with brown except for tl~rec irory white points in a trj- 
angle. Elytra milky white, tlie nerrurrs I>rown, a hlnck or {lark brown sarl- 
dle across the posterior two-thirds of  clnvus and ust~nlly a ri:krrow ba11rl at 
h e  and apex and the costal vcir~lets black. Tlie sa(lrllc col~tnins four white 
,spots along the suture and sorrle irregular o11cs 011 the  coriurt~. 

Genitalia: Female segment rather long, posterior ~rlxr&?i~ s l i~ht ly  an&*- 
larly excavated, the tnerli~tl fifth prod~~ccrl into :I hroarl strap-sllaperl tnoth 
as long as its bssxl width, sligl~tly n:~rro\\-i~iy: and a trifle 1)i-lobed at  tlle 
extremity, pygofers short ant1 stout, very cnlrvc\: xs seen fror~~ l d o w ,  the 
ultimate segment curvin~ aronnll thetri. &1:1le rr~lve very ol)tuscl~- a~~gulate,  
almost concealed, plate.. srr~all, a triff e lo~~ger tlran their basal width, s l i ~ l ~ t l y  
concavely narrow in^ to their acute apices, 111:1r~ins clothed wit11 a few coarse 
apines. 

Habitat : Specimeris bat-e been examined frotn Penti Station, 
Pennsylvania (Wjrt), Black Moutltains, North Cnrol i~~a (Beutetl- 
mueller), Ames and Little Rock,  1on.a (Hall), Sioux Falls, South 
Dakota (Osborn) , Onaga, Kansas (Cret-ec) , Lamar, Pike's Peak, 
Pueblo and Trinidad (Ball), and Colorado Springs, Coloraclo 
(Tucker), Provo, Lehi, Salt Lake and Logan, IJtah (Ball), and 
Guerrero, Mexico (Biologin coll.). Tt is apparc~itly a southeril 
species and reaches its nort hen1 lirni t ill Pcniisyh-atiia, Iowa, and 
&lorado. 
The larvae resemhle those of sh,anzi9~a i l l  sllape and color pat- 

tern, but are somewhat darker, wit11 the 11-hite spot smaller or 
partially wanting. 

This species is two-brooded, the nrlults appear i~~g in June altd 
again in August. Both larvz and adults feed 011 Iwo species of 
Hclianthw, ca~s iag  black spots 011 tlle leaves. 
This species has long beell know11 in collectiai~s and llas beet1 
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commonly determined as t~uini91gi Uhler. The species described 
under that name by Uhler proved, however, on examination, to 
be the vild'lina of Fitch, thus leaving this form without a name. 
Its milk-white elytra with the black nervures and black saddle 
in sharp contrast render it a strikingly distinct and easily recog- 
nized species. 

EUTETTIX (MESAMIA) STR ANINEA (Osborn) 
(PI. 111, Pig. 7; XV, Pig. 7 . )  

Paramesas sframintus Osborn, Iowa Acad. Sci., V, p. 231 and 241, 
1898 (Desc. Iowa, S. D., and Neb.). 
Size and form of ni1yidorsun2, nearly, but of a uniform green- 

ish straw-color, with dark veins. Length Y 5.5"'"., 3 4.5'Itrn-; width 

Vertex sIifl~tly longer and Inore angled than in n{pUidors?ctn. Elytra dEs- 
tinctlg longer and more flaring than in that species, the apical and anteap- 
ical cells longer, the central anteapical cells enlarged at the apex and some- 
times divided, 

Color: Disc of the vertex straw yellow, anterior and posterior margins 
ivory white, bellind the anterior margin there is an irreylar black line, in- 
terrupted in the middle, which is .sometimes reduced to four black spots, a 
pair against the ocelli ntul a larger pair behind the apex. Anterior half of 
pronotum pale dirty yellow, psteriw half olive and brown imrate, and 
separated from the yellow portion I>y a darker line \rhicE~ arches forward in 
the middle. Scutellur~l wit11 s pair of orange spots just inside the margin 
and seven light dots around the edw Elytrx sabhyaline washed rrith 
brownish olive on the disc, except for tl~ree pairs of oval milky spots along 
the suture, nervures hrown, a crescent at apex and the costal veinlets fi~scous. 
Face pale, front hrown, darkening above with a narrow black hand undw 
vertex, arcs of the front light. 

Genitalia : As in ni.~:$-ridonw~~a. 

Habitat : Specimens have been exainiried fro111 Ames and Little 
Rock, Iowa (RalI), Sioux City, Iowa, and Sioux Falls, S. 13. (Os- 
born), West Point, Neb. (Bmner) , Oliaga, Kansas (Crevec) , Riley 
county, Kansas (Osborn toll.) , Fort Collins and Palmer Lake, Col- 
orado (Ball), American Fork, Lehi, Salt Lake, Layton an'd Logan, 
Utah (Ball). It is probably confined to the Mississippi Valley and 
western states, where its food plerits abom~d, but will, no doubt, 
be found much farther south than at present recorded. 

The Iarv:~ are elongate, the ~hdonlell quite tnperin~, vertex distirlctly 
longer than pronotunl, longer and more angled than in tbe ad~ht. hut with 
the same depre~wd disc. Color light smoky or chocolate hrown, with two 
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black dashes at apex of vertex, wprnted hy a median stripe and a narrow 
creipcent of white. A narrow ~r~etliavl light stripe with an enIarget2 spot a t  
each transverse suture extends hack to tlie abdomen. An irregular row of 
white spots on each side near the margin, mie oil each nbdon~inal segnlent, 
and two on each thoracic division. I'riirs of intcrn~ediate spots on the protto- 
turn, the wing parlu, anrl tlle first three ab(lor11iua1 sepumts and four spots ill 
a diamond on the fifth and sixth segments, white. Face ~vhite, a band below 
the vertex brown, the antetlnal sockets, lower half of front, and clypeus 
black, helow a11d legs white. Femora altnulatc with hlnck at apices. tibiw 
annulate at hot11 extremities, spines on hind tibia arising from black points. 

This species is closely related to ni'ridolsrtm, but call be readily 
separated by the absence of the saddIe and by the greenish coIer. 
It has about the same Iife history as that species and also feeds 
on Xcdianfhtcs, but is found oiily on the rough-leaved species. 

AJhgus co~oradc~asis G. & B. ,  Henlip. Colo., p. 9 r , 1895 (Desc. Col- 
orado). 

Pamwesus i~ tnzarn la t z~~  R d l ,  Can. Ent., XXXVII, p. 2 1  r ,  1905. 
Fonn of wi~ri l lo~snm,  near1 y ,  but slightly smaller, resembling 

a pale slvamhca, but much smaller and with a flatter vertex. 
Length Q 4.5'""'., 8 3.7'""'+; width r .6Inrnn. 

Vertex Rat, form of S I F + ( T I E I ~ + ~ P I ~ ,  nearly. tlie apex zi trifle more pointed, 
acutely angled with the Esont, but not prodacerl. Elytra 411ort and with the 
venation of ~ < y r i r l o l s ~ ~ t r  except that usually there are rtlore teticultltio~ls. 

Color: Pale penis11 rvhitc, oftell with a sparse ~vzslsh of yellow and dirty 
brown. Vertex us~~nl iy  with x hnir line of black along the 1rIargi11, inter- 
rupted in  the mirlille, and son~etinles with two black spoh at base. Prono- 
turn pale straw anteriorly, itt~maculate, or  with a few black spots aromlrl t11c 
eyes, disc irrephrly irrorate %vith brown. Elytra galc or greenis11 hrown, 
subhyaline, the nenw-e anrl re t i cu la~ io~~s  I)towr~, rltirkest along the costa. 
Sometimes a faint I>rowllid~ cloud o t ~  IlIe ~ l i sc  or~litting n. few milky spots. 
Pale specirne~ls may he nniforlr~ly greenis11 u-llilc. 

Genitalia: As in st)-u~rri~rrn; female seyrncitt pile, the  ruargins of tooth 
embmwned. 

Habitat : Specittieris are at hnttd fro111 Fort Colli~ls, Home, 
Palmer Lake and Rico, Colorado; Solcliers' Stlnimit and Logan, 
Utah, all collected by tlie author, aud Orizabn, Mexico (Riologia 
all.). A damaged speciiiie~l from Kealchie, 1,onisiana (Hirie) 
probably betongs here. 

The laxvz were not preserved. They were pale, with faint 
brawn markings. Both larvze and adults feed oti a single species 
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of sage llrusll (A.  d~acz&~~zt/oides). There are two broods in a 
seasoti, the adults appearitla it1 middle June and again in early 
August. 

It was rather diRcult to decide as to which nanle to apply to 
this species. A. colol-a&nsis G. k E, was clcscrihed from a single 
example, and what purports to be that example is noiv in the 
Colorado collection. The head is Iost, but it is uirqt~estiotlably 
a male of the previous species (sJmwtkca Osborn). Recognizing 
this the writer, ~i~lrile in Colorado, described this species as immac- 
ulafrts. The description of cohdmtsis ,  however, applies much 
better to the present species, and later cxanliriat ions have shown 
that the material sent out as co~ouadmsis, as well ~s nmost of that 
remaining in the Baker collection, beloiigs to this species. If the 
species were placed according to the ColoracIo type, then straw- 
i?cea should he known as coloradensis, and this species as immacu- 
laia. If, on the other hand, the descriptioti is to be given great- 
est weight in fixing the s p i e s ,  xnrl en accourit of the question- 
able character of all the Gillette and Baker types, this plan has 
beeti adopted in the present case, then the presetit arratlgement is 
the correct one. 

EUTETTIX ( M E S A M ~ A )  CINCTA O S ~ O ~ I I  and Ball. 
(PI. IV, F ~ E .  7 . )  

/<uteitix jrccugrdn Van Duzee, Psyche, VI, p. 3 0 7 ~  1890 ; Osborn, 
Iowa Acad. Sci., I ,  pt. 11, p. 120,  1892 (Iowa); ValiDuzee, Cat- 
alogue, p. 2 9 7 ,  1894 (Mrl. ,  Texas, Miss.). 

Eufttix cinctn Osborrl and Ball, Dav. Acad. Sci., VII ,  p. 97, r 898 
(Desc. Iowa, Texas .sand D. C.); Osborn, Iowa Acad. Sci., V, p. 
2 3 ~ ~  1898 (Iowa list); Ohio Acnd. Sci., 8th Ann. Rept., p. 67, 
19ao (Ohio); Wjrtner, Ann. Carti. hlus., 111, p. 223, rgoq (Pa. 
and note); Osbortl, in 20th Rept, St. E111. N. Y . ,  p. 530, r g o j  
(Long Island). 
Resernblilig rntutda ir i  shape, the dark and light bands reversed. 

Larger than 1~i~ridors7tnz,  wit11 a sloping vertex. 1,ength 9 6'""'., 
d 5 .517"".; width r .8'"lf'.. 

Vertex slopiug, with a weak rleprcssiotr, 1ltas~i13 sul>acute, r~early half 
lor~ger on rnirltlle then against eye, the apex 1)lantly conical. Ely tra com- 
pressed at apex, vellntiol~ of the patter11 of ~~[~v-idorsrt?fi wit11 the cross nerv- 
ure carrietl forward or ~ v a ~ ~ t i n x ,  the claval nervares uiiitcd a l ~ d  joined to 
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suture. Outer anteapical cell oftell tlivided, shout fom refiexerl ~ e i n 1 t . t ~  to 
the costa, broadened along tlie n l e r~ i l i .  
Color: Vertex and upper part of facc pale, dirty grccnisl~ yellow washed 

with saffron, lower part of face rusty. Prouott~nl sc>ilctl greenish or yellow- 
ish brown, irroratc. Scntellt~rrl pt~le,  a pair nf spots u r ~  each latcral ~ r l a r ~ i n  
and a slr~allcr pair on t h e  d iw.  Elyttil milky or p ~ ~ i s l i  washed with saff- 
ron, the nerrures reddish. A brtjatl hrorvtlish or Fusc.011~ bancl cmming the 
psterior half of clarus and the11 doping ol>liqurly bark lo the costa. The 
nervures haw n ntarrow saffron 111argin t l~ruugh this bnr~cl antl there are a 
few pale spots in tllc cells. Tlle crow llerrures on  clavus broadly ldack, 
forming all obliclue tilrirk, all irregular are;! irl tlie third apicrll cell, and the 
eqanded costal ncnurcs b1:iuk. 

Genitalia: Female s e p ~ l c r ~ t  ~vitll the ~mstcrior ruxrgi11 slightly romldetl, 
a trifle pmifucetl in  t11u 1nid8lle. BInle valve sliort, rouiiding, plates lolong, 
b a d  at base, ro~ic:ircly narrowir~g tu tllc stl.:il~-likc ~rpturnctl apices, rr~ar- 
gins thickly clothed with fine hairs. 

Habitat : Specinieris are at lla~ld from Plumn~er's Island, Marp- 
land, District of Columbia (Heidealanti), Greensburg, Perinsyl- 
vania (Wirtner), Castalia ancI Colunnhus, Ohio (Osborn), Michigan 
(Heid. coll.), Ames, Iowa (Osborn and Ball), Onaga, Katisas (Cre- 
vec), Texas (Osbarn coll.), ant1 if has been recorded fro111 Long 
Island, New York, arid Mississippi above. Specilllens are also at 
hand from Mexico, Central America, ant1 Brazil (Ball ~ 0 1 1 . ) .  
The life history records are illcomplete but indicate a single 

b r d  of adults appearing the 1 s t  of Jtlly atid through August. 
The food-plant and larvse are unkt~oi~n.  The adults have bee11 
taken from uwds in damp ~ ~ o o d s .  
This species is quite distl~ict ill our northen) fauna. The heavy 

wtal  nervures atid oblique spots on clavns wilI separate it at once 
from any Jassid known. I ts  kno~vn distributiori from New York 
to Kansas and dnwil tlirnugli Brazil ir~dicates that it is able to 
adapt itself to widely varying collditior~s and it will, no doubt, be 
found throughout its entire range east of tlie plain segiot~s, when 
more collecti~lg is done. It was thought for a tinie that this was 
Ja~w j w n d a s  of UI~ler, 31id was SO listed. Later the real jwmnda 
was found and this species rlescribed as ti&. 

EUTETTXX (ML~AMIA) FENESTRATA Ball. 

E ~ t ~ f l i x f e n e s i r ~ t ~  Ball, Can. Erit., XXXIV, p. 12, 1902. 
Structure of julnsoni, riearly, reseuibliiig- juc?rtzdu, larger and 

more definitely marked. Pale, with bro~vn markings and nmner- 
~ t l s  milk white spots 011 elytra. Leiigtli 9 6n"n+, width r . s " ~ ~ + .  
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Vertex short r~larl flat, s~iargii~a all~lost psrxllrl, front ttnrrow, a little ex- 
y:t~shrl a l m ,  rnectiug certcx in a11 acute hut ratlier thick ntargi~t. Etytm 
lo~ lg  and nrrsow, folded nt the apz, venation s i~r~i lar  to j~tcntzdrr but lack- 
ing cross nervures along claval suture and wit11 the fieco~ld cmss nervurc 
faint or wanting. Clal-111 nervures tied to~et l ier  aar? outer one to suture. 
Ctiltral atlteapiml cell very lot~g, co~rstricterl, anrl: with ahout three cross 
jlcrvures, at~terior entl very inuch elllark-d. 

Color: Vcrtex pale yellow, :r pair WF cresccr~tifo~ tit spots at the apex, a 
pair of dots on the margill a g a i ~ ~ s t  the occIli, a rlash sgainst cit11er eye in 
front, and a pair of s p t s  or1 eiklicr sirle the tlisc, ~mterior lp brow11 rn black. 
Pronotmn pale. irrorate with Imr\vn ~msteriorly, irreg~rlarly spotter1 with 
l h c k  nrltcriorly. Scutellutil as i l l  . r~r~r i r t i ) r t~cr .  Elytra t~lilky white with a 
narrow d:wk brown l a t ~ d  al h e ,  a Ijrnarlcr one betwee11 the cross nervum 
aud a ttarrow ~ ~ r l o k y  OIIC at 8 1 ~ ~ .  Krrrures 4l:irk in >harp colltmst ~ i t h  the 
white barlds. 

Getlitalia: I'rtilale seflnrllt H ith tlir posterior r i ~ a r ~ e ~ l  truncate next the 
lafetal H I ~ K ~ ~ S ,  tlic ~ ~ ~ i d t l l t .  half obtuscly a~~gttlxrly prwluced, the apex of 
wl~icli is agairt yrotluced into a triailgular tooth. 

Habitat: Sierra Madre Mts., Chihuahua, Mexico (Townsetid). 

EuTrsm*~~: (MESAMI A) JOHEISOKI Van Duzee. 
(PI. 111, Fig. 3. )  

~~~i le f I ix joh?zso7~i  Van Duzee, Can. Ent., XXVL, p, 137, I 894 (Desc. 
Pa.); Catalogue, p. 296, 1894 (N. Y .); Oshorn atrd Ball, Koilra 
Acad. Sci., IV, p. 232, 1897(1owa); Osborn, it1 Smith Cat.Yns. 
N. J., p. 95, rgm (N. J . ) ;  Wirti~er, Ann. Cnrn. Mus., 111, p. 
223, 1904 (Pa.): Osborn, 20th Kept, St. Ent .  N. E'., p. 531, 
1905 (N. Y.). 
General appearance of ritkZinn, neasIy, iriucli smaller, with a 

shorter vertex. Orange f~ lvous ,  maculalt. with white, six black 
points on the vertex margin. Length Q 5.2"'"'-, 8 4.81nrU.; width 
I . 311'*. . 

Vertex slightly sloping, wit11 a rtefinite depression, rather short, one-third 
longer on middle than aminst rye, r t leet i r~~ the face ill a slidltly acute angle. 
EFytra rr~oderattcly lox~g, sligl~tly flaring, the clavnl rserrures often tied ta 
gether and the outer to suture. No suprnum.crary reit~lcts OII coriun~, and ' 
the wcolltl cross llrreure oftw obsrure or \r.ar~tiri~, a~lteitpical cells short, the 
n~iddle one constricted, apical celh large, the fourth one t~nnsnally so, 

Color: Oraugc fulvous; vertex n~nrgin wit11 at1 ii~terruptcd h i e  beneath 
and six drrshes almve, black : posterior ~ t ~ a r g i r ~  of vertex, t1irt.e stripes on the 
pronotun1 and nun>erons oval spots 011 the rlytra, milky wllik. 

Genitalia : Fc~nale srgtnellt sudrleiily ilnrroning a t  ahout half its len@h, 
Ilter~ rounding slightly to the ~~osterior ~r~arpin,  posterior nraq$n roundinfly 
entarginate, slightly notched ill the ~uiddle, the margins of tire notch bcar- 
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Jasslls tir,i?li?~gi Uhler, B1111. U. S. Geol. and Geog. Surv., IV, p. 
5 1 I ,  1878 (Ucw. N. D.). (Not hRiaing-i of later authors.) 

Paramesus fiircal!cs Osborn, Can. Ent., XXXII, p. 285, ~ g m  
(Uesc. Maine-). 
Rich futvous, with an oblique testaceous stripe on the elytra. 

Vertex long and acutely angled in front. Length 7 6.gm"'-, 8 
,5""".; 'vidtll 2""".. 

Vertcx alnlust as long as pronoturn, rorundiingly angler1 at apex, the disc 
slidltly depressed, alnlost flat, margin acute, a trifle procfucecl. Elytra long, 
hui little flarirug, rei~ntiur~ obscure, second cross nervure present, outer apical 
cell often rl i~ ided,  n nun~her of yeilllets io  tlie costa. 

Color: Vertex, face and all helow, 1e111o1l yellow, a narrow black line 
under vertex ill rlark spccitt~cns. Pronuturi~ testaceous, the atiterior 1nargi11 
palc yellow, scutellu~li pale yellow, the basal a n ~ l e s  clotlded with tcstaceous, 
elytra pale goldell, suhhyaline, an oblique bar~rI at base and another parallel 
wit11 it fro111 tlue middlc of costa to apex uf claws, testaceous; tips of costal 
veilllets black. Whole surface of elytra sprinkled wit11 white spots, especi- 
ally cor~spicuous 011 clxvus alrtl in the bases of apical cells. 

Getlitnlia : Peamale se~ment rather long, posterior marfin shallowly m a r -  
gillate, wit11 a narrow strap-like tooth arising from the ~lriddlc. This tooth 
is 11nlf lori~wr tbam its llnsxl width aiicl often expanded, hi-lobed at the  apex. 
Male valve t r i a n p l a r  and nearly as long as the ultilnslte segment, plates 
r o u l ~ d i ~ ~ g l y  mrrorving to just before tlie acutely pointed and slightly pro- 
duced apices, masbins clothed with weak hairs. 

Habitat : Specimens have been examined from Maine (Osborn 
coll.); liew Hampshire (SIosson) ; Massachussetts (Uhler coll.); 
Sault Ste. Marie, Canada (Osborit coll.); Agassiz, R. C. (Osborn 
coll.) ; WeIUngtan, B. C. (Taylor); District of Columbia (Heide- 
ma1111); Iowa, Kebraska and Colorado (Ball); Utah (Van Duzee); 
Washington (Osborn coll.), arid it has been reported from New 
York, Pennsylvania, New Jersey, Michigan, South Dakota and 
North Dakota above. It is apparentIy s tiortliern species extend- 
ing clear across the continent in Canada and the northern United 
States, and reaching its southern limit in Pennsylvania, Iowa and 
Colorado. I n  CoIorado it was only foui~d on the plains in the 
northern part, while it extended to the southern border it1 the 
rnountairrs. 

t a r r z  : (Not preserved). They were rich crcarrly yellon, with rusty bronn 
l t rnt t l i l~~s scattered 011 the dorwnl,  allcl rvtw cot-ered wit11 a whitish bloom. 
The rertcx was very sirrlilar to that in the adult. 

These is apparently a single brood, the adults appearing in late 
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June aud early July and continuing through two months. I t  
feeds on wild rose, the larvce curling the leaves. 
The long vertex and ful17ous yellow color nlone urill separate 

this from any other species in t l ~ e  group. Fitcli also mentio~is 
the long elytra and dark spots on the costa near the apex. The  
northern forms are a trifle narrower and darker as a rule, arid 
from these Dr. UllIer described t x i n i n ~ i  and Prof. Osbor~if?wca- 
t ~ .  Dr. Uhler evidently recognized this identity, as Prof. Heid- 
emann informs me that there is a female ill the UIlIer collectio~~ 
in the National Museum, from Turtle Mountain, labeled " Pm-a- 
aemvideEIin~csFitch,I~uininfiz"UUllles." Thisisevidently a type 
of hvi~iq- i ,  as i t  was described from females fro111 Turtle Moun- 
tain and Pembina. Gililette and Baker united the species and 
referred to the type of fwiningi as a faded male. There is a male 
in the Uhler collection , from Turtle Mountain, labeled "Jassrrs 
twt'dzgi," but this cannot be the type, as the description says 
"only females have bee11 examined." This male was probably 
me of those species referred to by Uhler as "too nit~ch altered to 
admit of demiptio~l." As stated under n~+gridousnrn, later writers 
have considered that species as the i z r ~ i ~ l i 7 l g i  of Uhler. 

EUTETTIX (MESAMIA) PALLIOT,ATA Ball. 
(Pl.  111, Fig. 9.)  

EafeIfix +lolafa  Ball, Can. Ent., XXXIV, p. r3, I go2 (Desc. 
Texas). 
Form and structure of wie//ina, a trifle smaller. Creainy yel- 
h, with the pronotum, scutePPum, and a iinrrow stripe along the 
sutural margins of elytra, rich bro~vn. h ~ i g t l l  P 6lh'"'., 8 5""".; 
width r.gmmn. 

Vertex and face as in ~4tc!Icllp'?la, the fonner a trifle ~ t ~ o r e  rleprc~~.wl on llte 
dk. E l m  scarcely inclined to be flnrirlg, vcnxtiotl vcry  ohscurr, similar 
to zitellinn, the second cross nemure usually waritirlg., about four sqwrnutn- 
erarp veinlets ta costa. 
Color: Vertex pale lemon yellow, pronotutn pale grcenish white, with 

fonr obscurely defined brown stripes, the outer oiic wit11 x defirrite outer  
bwder next to a narrow-, creamy, lateral tnxrgiu. S c ~ ~ t e l l u n ~  rmsllal yith 
b, the apical triangle inclined to be yellow. EIytra with the wutellar 
and sutural margins I I A T ~ O W ~ Y  llorrlerell with brown. This stripe ellclosing 
five or s i x  small white spots on its outer ~r~arg i l~ .  the rest of clavus crex~ny 
white, continuing the stripes 011 the marfit1 of prorioturn. Coriuni subhya- 
line wbite, nemnres irldistinct. Relow, pale lemon yellow. 
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Gciiitalia: Felr~ale sepnent twice the length of the preceding, truncate 
postcriorly. with the tncdian fourth prorl~~cerl into a blunt tooth. slightly 
notcllerl at the apes. Riale valve obtusely angutate, the apex rounding, . 
pIates long and narrow, margins rounding at base, concave towards the blunt 
upturned apices. 

Habitat: The  original material from the United States Na- 
tional hluseum was simply labeled "Tex." Several specimens, 
probably froin the same original lot, have beet1 examined since, 
asid ane rnale receimcl from College Station, Texas (Sanderson). 

In structure this species is closely allied to uiftIIina, while in 
color pattern it is quite distitlct. This is evidently an extreme 
southern form, ~ t ~ h i l e  aiIeIIiaa is the 111ost norther11 one in the genus. 

SPECIES NOT INCLUDED. 

Bt~fettix cxiliosa GiIfette and Raker, Hemip. Colo., p. 100, r 8 g g .  
This species betongs to the genus Afhysa?z?ts. 

Er~letlix ferebrans Gillette nrtd Baker, Hemip. Colo., p. 102, 1895. 
Baker lras silrce referred this to the genus Al/Iysd?zella. 

Errfeitix zlnnd?tzei Gillette arid Baker, Hernip. Colo., p. 102,  I 895. 
This =Jnssfrs /aeilcs Ulrler arid belongs to CicarZPrCa. 

A!h~:rawrrs ~ T T O ~ ~ I / I I S  Stal., Freg. Eug-. Resa. X I I S . ,  p. 295, I 859. 
It has been impossible to recognize this species from the brief 

description. I t  is dolibtless a Phtlflsius or n Eultffix. 

PHYLOGENY. 

The genus Errteftix is apparently an offshoot from the same 
line of developi~ient that prodnced the genus Phl~jsixs.  The 
close str~ictural rese~iibtance to the latter genus of the stmbi group, 
together with the presence of the pignlent lines, worrld indicate 
a common origin and if it mere riot for the presence of some rather 
genernIised species, indicating other relationships, it might be 
so~lsidered as a recent outgrowth from that parent stock. 

In  the breaking. up of the rainose pigtne~it character two 
l i~ies of developtliellt seem to have beers followed. To one 
group in which the pigment lines mere lost in certain areas and 
remailled utichnnge:I (at first) in others, the subgenus Eztfeitix has 
been restricted. In the second line of differentiation the ramose 
pigment lines were reduced in number and increased in size, and 
these pigment lincs mere appare~itly ofte~ijollowed by trachez, 
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forming true nervures from which the seconcI cross riervure and 
other cross veinlets have arisen. This line apparently soon split 
on head characters and formed the subgeriera Alcqia and rl4esas)lia. 

The subgenus Exicffix seems to be made up  of three quite dis- 
tinct branches. The stmbi group, in which the rarnose lines were 
first confined to restricted areas, then gradually changed to defi- 
nitely margined color patterns and finaIIy i r ~  the highest forms 
became nearly solid colors. The hrrridn, group, in which the pig- 
m , a t  lines were apparently first replaced by diffuse color areas 
md then these varied ill different ways. This group is still very 
plastic and apparently quite recent. Its relationship to tlie sirobi 
group is evident but quitc puzeling. I n  the caw of the pigment 
lines it agrees with tlie clarivida g-roup and it may have been an 
early offshoot from that source. Tlre darivida group, in which 
the pigment lines have been transfnr~nett illto rourid black punc- 
tures or entirely lost. It would also be possible to look upon ellis 
as a group set off before piglilerit lines were developed, but it1 that 
w it would be necessary to consider /?zltcttix as the oIdcr genus 
and Phiepsi~a a? the offshoot. The close reselnblancc in larval 
characters to the strobi group, alld the fact that this group is cori- 
fined to the arid region where pigiiiel~t reductioil is general, make 
it wry certain that the former has beeti tlie line of evolution. 

THE STRORI GROUP. 

Starting from a hypothetical ancestry ~vith pig~l~entation in the  
form of ramox lines, this group lins developed afnng ill? l inp  nf 

reduction in the pigmented area and concentration illto definite 
mlw patterns. In  this iexaan represents the first kno\~-~i  step in 
this direction, but probably not hi the direct line of the group. 
The tendency in this form is toward total reduction, wllicll points 
very strongly towards it as the aiicestral line of the rl'arivida 

group. 
From an indefinite reductioii it1 elgtral pigirieritatiori probably 

rrlightly emphasized at the base, two clivergerit lines sooil sprang 
np: one in which the reduction was on a very definite slightly 
oblique basal area arid an  irregular subapical one; the other, in 
which the reduction was emphasized along the costa. In  this, 
albida presents an intermediate type, probably the beginning of 
the woad line of development. In $annosu this line has become 
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fixed and qttite highly specialized III both structure and color, 
while in 6icoIo~nla a wide departure is agaiii made in that the pig- 
ment has disappeared from all but the apical third of the elytra. 
This niight easily arise from an extreme reduction in either apaa- 
msa or p?d!uta pattern, but the marking on the remainder of the 
body strongly suggests the former species. 

In the first group a definite pattern as represented by slmbi and 
sriltda was apparently soon established, sirobi, however, diverging 
from the direct line through a change in mound color from brown 
to red. Seminzrd~ apparellily arose froin this same stem at ahout 

the same time, but diverged in the further reduction of the color 
areas and in an increase in tlie density of the pigment. Sfrobi 
ant1 s~,mi?z?rda are apparently extreme fornis iri differei~t lines, 
~vl~i le  the further developtrietit of the group came tlirougli the 
more generalized sciircla branch. Of this branch fi?cl'lata still re- 
taitis the generalized pattertt arid some of the pigment lines. The 
ground color has, ho~vever, changed froni lemon to orange and 
the pattern is darker and lilore definitely margined. A still far- 
ther dnrket~ing of the margins alld an olive cast to the center of 
the pattern gave &P-clegantis, while still further reduction in pig. 
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mentation on the body regioil gave mildrrd~.  In saa~ilr the pig- 
ment lines of pu/lata have coaIesced irito a finely jrrorate cotidi- 
tion on a brown pattern. This has been further modified in two 
different ways: deepening into a rich brown and extending onto 
the vertex in fi74/chcCla, or fading hito a browriish olive in s~zowi. 

THE CLARIVIDA GROVP. 

This group contains three quite distinct elements. In one line 
the pigment lines entirely disappeared, leaving a golden yello.rv 
ground color in sfn'cta, and eve11 that has beell lost in i~arlr./la. In 
the other Iine round dots have in part replaced t l ~ e  rninose lines; 
these again diverged, i~csana and $aztpcmlL'a setaiilii~g the dots 
over nearly the entire surface, while aslou~ti and clarivida have 
'lost most of them, O S ~ O I Y J ~  retaini~ig a few 011 the eIytrsl arid clcrri- 
&a only four, which have become greatly e11lpIiasized on the 
vertex margin. 

THE LVRIDA GROVP. 

This group of varieties apparently arose from a ?~~u~mornia-l ike 
form in wwbich pigment lines had broken down into brown mott- 
ling omitting a more or less definite spot on the elytral suture. 
An increase in the size of the 
mottlings until they coalesced 
into a uniform reddish brown 
shadegaves~dh ick i ,  a sligh t 1 y ' 
farther darkening of the ely tra 
and a segregation of the p i g  
ment on vertex and pronotum ,, 
into transverse bands gave ,+is- 
fis, while a farther increase in 
the darkening and segregation 
formed ph'cta, a black and yel- 
low extreme. Through an- 
other line of variation freni ~ 2 m W ~ ~ a f a  we get Itlrida, in wl~ich 
the brown pigment has spread out and taken a reddish cast on 
the elytra and disappeared from the rest of tlie dorsum. From 
tbae forms, with a little reduction on both areas, a goldeti green 

form results. Through n change in the gxound color to a 
bdght yellow, together with a reduction of pigment on the elytra 
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and a concentratioll of it into bands on the vertex and pronotum, 
slossofzi is formed. If the elytral color is also segregated and deep- 
ened into black blotches in the cells, then an unnamed variety ap- 
pears, and coalescer~ce of these blotcltes is a11 that is required to 
form a picfa again. 

As qzterci is only the result of reduction of brown pigment to 8 

rni~limuni it i~rould be possible for it to arise from either south- 
zc~icki, sabne7~0 or s/motli. In the same way the col~centration of 
the pigment into Fancls 011 the vertex ant1 pronotum of I d d a  
i~oald give a tristis. Thus it tvouId be possible for forms appar- 
ently alike to have arise11 through different lines of variatioii and 
in the material at hand this has apparently occurred. 

As mentioned above, these groups apparently sprang from a 
ramose pigmented forin by reduction arid conce>itration af the 
pigtilent lines. These lines apparently broke up  and disappeared 

first along transverse bands, the two principal ones falling into the 
regions of the two transverse nervures between the sectors, while 
between these bands the amount of pigment was considerably in- 
creased. While this I ~ S  goirig on there was a separation into 
two groups on head characters; one group, which is here recog 
nized as the subgenus A@a, retained the short depressed head 



and much of the ori~inal pigmentation, while the other branch 
developed a longer and flatter head with an acute margin to the 
vertex and carried the change from the pigment lines to definite 
nervures to the extreme. This latter group is here recognized 
as the subgenus .Wriamia. 

SVRGENUS ALIGIA. 

The ancestral forms in this group h a w  apparently been lost, as 
the known forms ate already pretty dearly divided into two 
groups on the colar and arrangement of the pigment. In one 
line the pigment is dark brow11 and still more or less ranlose in 
character, ~vti le  it1 thr  other it has changed to a tawny red and 
become diffuse in cllaracter 011 the bands. It1 the first group, 
which is apparently the older, rn?uzdn represents the rnost gener- 
alized type; from this a reductioll in the ninount of pigment, es- 
pecially on the niedian band, and a slight change in form gave 
jwnda,  while still flirther reductiori in pigmerit and size, together 
with a reddish cast, gave m l e a .  By another line of development 
from wlasrm'cc the pigrnent was again reduced and the head pro- 
longed to form inscri+ia. 

In the other line ?~todtsla has not materially changed in struc- 
ture from the npu?zda type, although the tendency to diffusion ill 

the pigment areas is already well-marked, as is the tawny co'tox. 
In manitov the ramose lines have alniost all disappeared and in 
the male the tamn y color has been coricentrated into a uniforni 
golden yellow. 

SUHGENUS Y ~ A ~ l ~ A .  

Like the preceding subge~enas this group apparentIy first divided 
on color and arrangement of pigment, one group chal~gi~lg but 
IittIe from the original brow11 at first and tllen darkening up, 
while the other changed to a diffuse fuIvous red. In bath groups 
the ground color has a tendency to appear in milky white spots 
in sharp contrast. 
The group with the dark markings divided on the amount of 

reticulations on the elytra and on head characters, the first group 
starting with a definite saddle and o111y a few coarse reticulations 
in nigPidorsu~t, Fro111 this pattern, by the loss of the saddle, sira- 
miaa was. formed, aiid by further reduction in pigment, colura- 
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duuis, these llrme species fnrinitlg :I very closely related arotlp. 
The other branch of th i s  sm11.e sten1 co~~l:iitis cl~rite s i~~i i la r  fortiis, 
both, however, possessi~ig cor~sidesable pig~i~etit  it1 solid bands and 
therefore little in the form of transverse veins. This has resulted 
in a reduction in the second cross nen-ure, so that it is weak in 
fct~eslvnfn aacl of ten ntant ing it1 cinrfa. Or1 accour~l of not po~5es- 
sing the cross nervure the relationship of cijzc.in to this group mas 
not at first recognized. O i ~ c  of the first results, however, of the 
concentration of the ramosc lines is the forxnatio~l of a nt~tllber of 
transverse veii~fets to the costa, atitl in the more specialized forms 
these become oblique. 311 (. i~jrtn thew reinlets are highly devel- 
oped asid it therefore appears to be an offslioot from this group 
with the second cross nerrure tlloved forward or replaced by a 
doubling or ever1 trebling of the first olie. 

The group. with the full-ous coloration again separated on !lead 
characters johttso?ii, still retaining the short head and margiiiaI 
spots of the ancestral group, ~ v h i l e  the others have developed a 
longer and flatter vertex, 11-itbout markings. In the clevelopnieitt 
of the long vertex :iitfhln is qnite specialized, tv11ile it1 the saddle 
011 the elytra it still sho~vs its origin. Pnl/iolata, on tbe otlier 
hand, has not gotie as far in head dwelopme~~t,  but in the reduc- 
tion and co~iceritratio~~ of elylrd pignrent to a irarrow strip on the 
inner nrargin it has departed widely from the general trend. 

The generalized color pattern everywhere, both in adults and 
Iasve, is the oblique band or saildle. This is retained through- 
out the entire sirobi group, appears at least in the lower forins of 
every otllcr group except the r l ~ ~ z j i d a  branch, and even here it 
appears iri sowe of the Jarv~ .  T l ~ c  origin of every color pattern 
from the " sacldle" precludes the idea of havii~g a true stripe ap- 
pear. In  ~ a ~ i n u s a  and $al/iolafo the mnskin#s strikirigly resemble 
stripes, but the raitiose character oird i~~cludctl  light spots show 
that these patterns are very differexit ill origin from true s t r i p .  
As a group the head is very short, far shorter, no doubt, thail 

it was in the primitive Jassid stern fro111 whicIl our genera have 
sprung. This would be diown iri a coi~~parisoll with sonie of the 
less specialized genera, as is easily seen in comparing the larvae 



with their adult fonns. That the head i s  x-ery variable is shown 
by the fact that forliis with 1 0 1 ~ ~  verticles have arisen indepetid- 
entIy in each of the groups. IEnpl~~o.crz iu the sil-obi group is pos- 
sibly questionable, hut pa?rfir~nla, nlifrl/iaa, co/os.ad~nsis and in- 
scr2ta shorn unquestionable relatiorlsl~ip a11d derivation from 
shorter-headed forms it1 their respective groups aid lelid strong 
support to the placing of ~a?z?~osa. 

The change from the ailcestra2 ranlose brown pi p e n t  to a dif- 
fuse fulvous red is another variation that has appeared independ- 
ently in all groups except the ci'ariz~idn one, it1 which both have 
been lost. In the jrccstnda, ni~ridoa.crr7~t and htn'dd groups it  ap- 
peared eatly and niarkcd one line of development. In  the sirobi 
group it appeared early in st.nri?zztdn and later in a different line, 
in pdckeIIa. 

Such an apparently trifling character as a dark line under the 
vertex margin appears in all three branches of the subgetius 
Mesamia. 

GEOGRAPHICAL DISTRIBI:TXOX A N N  AADFTATION. 

Both Eutcaitix atid PhCcfsilis are widely distributed, the former 
king nearly world-wide iri distribntion, while the latter is known 
from both North and South America and forms have recently beet1 
referred to this genus from the Philippines (KirkaIday), Ceylon, 
and East Africa [Melicharj. Both genera have, hon~ever, reached 
their highest development in the Nearctic region, and species 
formatian is apparently still in proEress here. 
In the present state of our knowledge of the distribntio~~ of our 

Jassid fauna, 1ittte.more can be done than to point out general 
lines of dissemination. Distribution along the northern limits of 
this group is fairly well known, brrt from the southern part, to 
which we must look for the centers of dispersal, our material is 
as yet very meager and only from isolated localities. Some pecu- 
liar facts are, however, brought orit in the study of even this im- 
perfectly known distribution of our species. C'i~lcla, with a djs- 
tribution from New York to Kansas and south to Brazil, does not 
seem to have given rise to a single form in our fauna, while far- 
ther south its relatives are apparently the predoi~l i t~ai~t  group in 
the genus. The luvida group, with its varieties, is the next most 
wideIy distributed, ranging from Massachusetts and Michigan to 
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California and south to southern Mexico. Although prolific in 
varieties, none of the other species can he traced back to this 
group. In  fact, with the possible exception of ~zirridorsam not 
one of these eastern species has given rise to any other form. In- 
stead, the great development of the entire group has been in the 
southnrest, and here the species have apparently become fixed and 
distinct and exhibit little variation. This i s  especially noticeable 
when the condition of the I~wida group in the two regions is com- 
pared. In  the East, and especially along the Atlatltic coast, every 
known variety occurs with every gradation of the series. On 
passing westward, however, the number of varieties grows less 
until, in the Rocky Mountain region, from Colorado to California, 
only three forms have been found, rtzarmorala, s l r h a ~ ~ a  and qxcrcf, 
all representing- one line of development, and for tlie latter two, 
a t  least, apparently fixed forms showing little tendency to vary. 
In  fact, if ~ C P Y C ~  and utbacnea occurred in this region alone, they 
would be regarded as distinct specific types, but when considered 
in cotinection with their eastern extension j t is impossible to do so. 
In f he getius Clasfopfera of the Cercopidae the same condi t ians 
exist. In the northeastern IJnited States the two species are 
widely and indefinitely variable while the same species in Color- 
ado have only a few varieties and these very constant. 
The reason for this variation can only be conjectured. I t  seems 

possible that the explaiiation rnay lie in the fact that under arid 
conditions the range uf a particular food plant is often broken and 
isolated and that in this way the varieties hare been separated 
until they became fixed. In the light of recent work on varia- 
tion in insects, and especially Tower's exhaustive work on Lep- 
finoiarsa, it seems probable that much of this indefinite color var- 
iation in the eastern region is due to the varying humidity. In  

' 
support of this is the fact that the block varieties of the htrida 
group have been foulld only in the humid regions, and in the 
greatest abundance along the Coast regions in Marylaild and 
Florida, while the paIe querri is the most abundant form or1 the 
dry mountain slopes in the Rockies. This same general distri- 
bution also holds in the C'lnsropicra. The black forms are most 
abm~dant  from Maryland to New Hampshire and again around 
Lake Erie, while the pale and intermediate forms are the common 
ones in Colorado, and no black ones have been found there. 



The geographical distribution of color in the entire group is  in 
general harmony with To~ver's conclnsiotls, the darker and more 
solid colors being with one or two exceptions found in hilrnid re- 
gions while the paler ant2 sirore l>rokcil patterns are in the arid 
Southwest. Ttvo apparent exceptions to this are easily explained. 
Sfru6i ranges from Massachl~set ts to Utah 114 thou t cl~ailging color, 
but in the arid regions its clistrihution is lirlliterl to the moist con- 
ditions in which its food plant m n  grow, while z+ittb//i)rn, another 
eastern and northern species i\-hich has been taken i t 3  Colorado 
and Utah, occurs only in the mourltains except ill the northern 
part. 

That c h a n g s  in tcmperatrire and h11117idity have Lee11 import- 
ant factors in modifying these color patterns is nuclouhtedIy true. 
but that the subsequent fixatiorl or further lilodificatioil of these 
intricate patterns could have heen brought al)otlt i n  this way i s ,  
in the light of our present knowledge, very douhtSuI. 
Tower's experinients were 111nde on a grotlp already highly 

specialized along the line of "warning colors, ' ' and any teirdency 
to vary along the line of adaptation to enviro~lment would have 
been eliminated in the fixing of the ~ v a r l ~ i n ~  pattern. 7'11nt ally 
number of different patterns might he equal1 y effective as far as 
warning is concerned is also probable, hence this was a n  ideal 
group on which to show the fltll effect of temperatt~re aud moist- 
ure. That the new patterns resnlting failed to s~trl,ive wo~iTd not 
necessarily show a lack of value ill the pattern, btlt rather n lack 
of education on the part of predatory nninlals. 

In the present group, however, the clel-eloptntlnl has been along 
entireIy different lines. Ewry  form of r~*l~icli we kilo117 the life- 
history shows in both larva arid adult a rei~inrkable adapta ti011 to  
its fwd plant, and in many cases to some particular part of the 
plant or to  some change i n  the plntit 1)rou~lt t  about by the insect 
itself. Thus the l a r rx  of slruhi, s r  i(rf/n, n~j-idor.r?tit~ and s i r a r ~ ~ h r a  
haw become ~vonderftllly adapted to the discoloratiotis ~ ~ ~ l ~ i c h  
their punctures make on their respective food plalits, and as these 
discolorations are of the satne color in \,nth hamid and arid cli- 
mates the insects *are constant in coIor ~hroughout  their range. 
On the other hand, sciii/lm or sorile closely related form has, in  the 
western region, given rise to a group of distinct hut closely re- 
lated species that have taketi up other food plants, ant1 i n  doing 
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so have beet1 modified in both color and patter11 to conform to some 
part of their host. In doing this the general change has been 
toward a decrease in pigment, apparel1 tly more for the reason that 
the genera1 trend of the arid flora is toward decreased pigment 
and that was the line of selection necesszry to adaptation, than 
hecat~se of atly direct effect of the arid climate on the insects 
themselves. T f  the change was dne to the climate it r~,onld affect all 
alike. Instead. I re  find rfroFi at the  base of the series nnchanged, 
and fi~r/c-hr-//a at the top of one line ~iuith a still deeper pigment 
than its ancestors it1 direct adaptation to its food plant. The re- 
maitiit~g forms, although under the ftlll effect of the arid climate, 
have either retilairled practically unchanged or else grown paler, 
but each orle along the line that has adapted i t  to  a particular en- 
vironment, as in the case of the yellow and pale green of wi/n'l+cd~ 
to the Juniper. 

The  reduction in pigment i n  the c/nri.inida group has beer1 ex- 
treme, but not more than mas necessary to adapt them to the 
white or greenish white plni~ts of the desert region, and each form 
has heen modified along the same line as that of its foot1 plant. 

An interestinp; arid convincing case of adaptation is shown in 
Girolornfu. Here the saddle of the sirobi gronp has e~~ t i r c ly  disap- 
peared, ivliile the rest of the niarking;~ have been intensified. 
This illsect feeds exclusively upor1 the Ephrdra, a bushy plant 
whose stems superficially resemble the scouriilg msh. The in- 
sect's horly is about the size of a stem, and the pale creamy elytra, 
with the apical reticnlatiotis, so closely resernhles x frayed sheath 
such as eilcircles the nodes that the deceptiori is often complete. 

Another apparently clear case of adaptation is that of oczrl~a. 
Its Ilearest relatives, nl7t?tda and ~ P I C I ~ V ~ U ,  are oak-feeding forms, 
widely distributed in the Southwest. In  sot~thwesterri Colorado 
a sarvice berry occurs wit11 the oaks, and here ocztlr,rr is found, 
slightly snialler and paler thanj~tcr(ndu, with I~r ight  red eyes and 
other reddisb shading enough to adrliirabl y adapt it to the red 
twigs of its new host. 

If the /?lrida group is to he Iooked upon as in the process of 
species-formiag, the11 the criteria used by either Tower or Adams 
would point to the Atlantic coast region as the point of origin, 
for in this region occurs the greatest variation, the largest num- 
ber of individuals, and probably the least dependence on a re- I 
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stricted habitat. The occurrelict: of 1-arieties rlistri1)uted clear 
acres the coilticent iri the northern range of t l ~ e  species would, 
however, point to a niuch older and illore souther11 origin, or else 
to a wide distribution of the species before the sou therri niigra- 
tion. 

The greatest number and most closely related species of the 
&& group are found in the Southwest, and that would point to 
that region as the center of dispersal for this group; but these 
speck are evidently derivatives of more getieralized types found 
generally distributed in  t h e  humid region. In  the satlie way ni~f- 
n ' d m m  ranges from the Atlantic coast west to Utah at least and 
south to southern Mexico, while sfravziara and rolovude7zsis, its 
nearest relatives, are restricted to the Southwest. 

Prom the above facts it would seem that this group arose under 
humid conditions and that all of the maill divisions were set off 
while still under those conditions; that representatives of each of 
t he  groups migrated into the arid regions of the Southwest and 
there gave origin to the dominant Jassid types of that region, 
tmnty-nine out of the thirty-four forms here listed being fot~tid 
there. 

As to the location of the original celiter of distrib~ition of these 
humid forms our present knon,ledge gives no clue. It is possible 
that all these forms were set off before the southern migration of 
life and that their present distrib~itjoti is a secondary one. 

LIFR HISTORITS AND 1:OOD PLANTS. 
(See Life Ilisroty Chart.) 

In'order to work out the life history of a species with any cer- 
tainty it i s  necessary to have a giveti locality under observation 
bhronghout an entire senscm, or else a series of observations on 
different localities running through wveral years. Of the two, 
the former is to be preferred, but a collibinatioii is still he; ter than 
&her one alone. The finding of tlie larvx and matcl~ing their 
tfansformations is really the only satisfactory niethod of deter- 
aining the numkr  of broods. Next to this in value is the occur- 
p e e  of the adults in  numbers, especially the males, ns the males 
rarely live as long as the females and their preponderatice always 
mrks the beginning of a brood of adults. 

For the determination of the food plant, the finding of the 
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Inrrze is also the hest c r i t e r io~~.  Single captures of adults are of 
little valr~e a i d  ofteu ti~isleatli~~g, as t hey  usually prove to be ac- 
cidental. Kepeatcd captures of adults  ou a particular plant or 
the finding of a large nul~lber at oile time have been accepted in 
some cases, but even here there is danger of error, as would have 
resuf ted from referring s~ilzrla to cotton~vood, where the adults 
are found. 

While workiilg 011 the life history of tbe Orthoptera of Color- 
ado, frotri rX98 to 1902, ianny ohscrvations were rilade on the spe- 
cies of leaf-hoppers occurring there. This work was coiltinued 
ill LTtnh and during ihe  seasons of 1905-6 a special study was 
made of 1:'. L t - r ~ ~ / h  it1 couuectio!~ with its injury to h e t s .  TO as- 
sist ill workin:;. o r ~ t  t h i s  prohlenl all species of the germs found 
coloring or distorting leaves were carefully observed. During the 
season of 1906 this work was carried on ill co6peratior1 with the 
Bureau of E:ntoo~ology of the Uepartmeu t of Agriculture, and the 
facts discovered are irlcltrded here through the kindness of Dr. 
Nowartl. 

t < l l i r , f f i ~ -  Ict~r.//u .-The adults of this species were folrnd in small 
nurubers oti the weeds i n  waste places early in May before the 
sugar beets were up, 111 early Jntie they appeared on the beets 
i n  sinall rlumbers, gradually i~~rreasing for several weeks. Egg- 
laying begail late in Jllile and continued into Attgust, the great 
majority of the eggs being deposited it1 the ten days preceding 
the middle of J t ~ l y .  The  l a r ce  appeased in small ntlnlbers by 
July 10th and cotltinued through August; the great majority of 
them, however, nppeared the last ten da~.s  of July and changed 
to atllilts some tr~erlty days  later. T h e  eggs are elongate, slightly 
curved, tapering at one end, and are thrust into the beet stems in 
a slightly dolvnward direction. At first they are scarcely visible, 
but as the stem gro\t9s the slits open and. they are pushed out 
~ tn t i l  a t  hatching time they ate  often over half free. 

Twelve females were enclosed in a cage over a moderate-sized 
beet and from this beet, thirteen days later, two leaf stems were 
removed. These stews con tairied one hundred and sixt y-one eggs 
and this did not represent tilore than one-sixth of the beet top, 
indicating that at least eighty eggs, atid probably more, are laid 
by one female. From the records of this atid other cage experi- 
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ments the egg stage uirder cage corlditioils appeared to be from 
thirteen to fifteen days, and the larvz developed in from sixteen 
to twenty-two days more, tnakitig the total time from egg to adult 
from twenty-nine to thirt y-seven days, nuder cage conditions. 

In dissectitig females cluring the egg-laying period only from 
four to nine fully developed eggs could be found at one time, in- 
dicating that the eggs are developed ns laying proceeds and that 
probably each female deposits eggs through a period of several 
weeks. 

This species is apparet~tly single-brooded arid, like most single- 
brooded species, that brood extends through a long period of 
time, some of the earIier larva often ~natlrring before the later 
eggs are Inid. 

This long egg- laying period in single-broodecl species has 
often deceived obsesi-ers utlacqnainted \ i r i t l~  the habit and Iecl 
them to the conclusion that there were a s~iccession of broods, 
and for this reason so~lle of the observatiotis necessary to deter- 
mine these facts are given. The rliscavery of adults soon after 
the ve~etation had started in the spring, indicated that they had 
hibernated in that condiiioti, as it was too early for them to have 
developed. The presence of fairly equal t~umhers of females and 
males would of itself indicate that eggs had not been laid and the 
female showed no signs of eggs. IVllen exan~inecl on the beets, 
June 23d, there were more females than niales and the females all 
had Iarge eggs in the ahdomeus. There  had not been either time or 
favorable weather sufficient for a brood to have developed before 
this, so this was near the heginsling of egg-laying for the brood 
of larva appearing in July. Just as so011 as adults begnil to ap- 
pear again a number of fresh inaIes ancl females, together with a 
number of large larcz,  were caged and kept until frost, but no 
eggs were deposited. 011 September I 2 lh ,  no eggs having k n  
laid in the cages or in the field, and the dissectio~~ of a number of 
females showirrg that none Iiad developed as yet, a number of in- 
sects were swept from the field arid placed in a cage and kept anti1 
the beets were harvested. No eggs were found in any of the 
cages and the insects were stiII alive, itldicati~rg that they Iiiber- . 
nate without laying eggs. 
The original food plant of this species is still in dotlht. In the 

spring it occurred on SQ~CO~CT~Z~S,  Do~dia ,  several species of At?+ 
[~noc .  n. A. 5.. I-or. x11.j 11 1JuIy 4. 1 w . l  



p k r ,  russ ia~  thistle, and rarely 011 nlost species of these two fam- 
ilies of plants occurrirlg it1 the waste places. Later in the season 
inost of tbese itisects I~atl wigrated to the beets; in one place, 
however, they were found in some numbers on greasewood (Sar- 
r.od~zhts) during egg-laying tirile, wl~icli mould irsdicate that plarit 
as its original host, ancl its kirow~i distribution also agrees we11 
with that of the greasewood. 

Ii1rfeitf.r s/rudi-Thc l a r v ~  of this species were foulld oti C3e1z- 
o')Mdi?t~/z alht911 early it1 Jlirlc and contiill~ecl to appear urltil the 
lntter part of the mouth. The first niales appeased by the twen- 
tieth, t h e  fettiales several days later, the greatest nuir ikr  of adults 
appearing the latter part of J u r ~ e  and the first week of July, while 
by the ~niddle of Jnly the last larva had transformed. A nnmber 
of adults were placed irl a cage far the  purpose of getting eggs, 
hut  no eggs were found and the adults soori died. T h e  field on 
whicli these observations were made mas pastnred soon after and 
the pig-tveecl n7as destroyed. 

'Cliree years' records in Colorado previous to this gave about 
the sauw dates for the first brood and for orie seasol) seco~ld brood 
larrze were found, appearing the first of At~gust arid ruurliilg- 011 
nearly t 11rough the tnonth. Atl~llts have been taken most coni- 
morily i n  September, tnalcs having been taken as late as Septem- 
ber i n  Colorado and Tcxas and to October 24th in Iowa arid Yenn- 
sylvania. A male fro111 College Statieti, Texas, is labeled March 
1+11~, iildicnt i ~ g  atlnlt 1~iI)eri~aticrii or a rrruch earlier seasan there. 
C)shorn (' 87) records the Iast of the first brood for Iowa on July 
25th. 

This  species seeew to be confined very strictly to lamb's quarter 
in the larval stage at least, hat where this plant occurs alongside 
of beet fields somc larvae are often fourid on the beets. The first 
record of the peculiar reddening- of the Icaves by this insect was 
by Osl,nrn (' 87). Since then it lras been noted a number of times. 
I t  is quite characteristic arid will be considered further under 
ecorioriiic discussiori. 

.- " 

!,IFF: IHISTOKY CWAKT Ol*' TI4U SPl*:CIl.:S. 
(Stc Cllul t U I I  cll)l>usilc ]>a.~e.l 

T11e heavy l i ~ l c  (-1 . ; l~u~vs  uhscn'c-tl uccurre~lcc uf ;Idr~It+. l'hr. l i ~ l l t  liue (-) 
n1mr.e ~ I O L Y C  ~ 1 1 x r ~ r d  nccurreurc 01 larv:r: of the sa111.e specirs. T ~ I C  arrow heads (< >! 
41urv bcgit~t~iug ur c11r1 of a broufl. The dotted lislep. (. . . . .) SIIOIC' ttlouv!l exte11sion.s but 
11ot ob4er1.d. 
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Er'tlfellix uih11a.-Fnll-grown l a r r ~  of this species were found, 
just before the middle of June,  two different semons in Colorado. 
Wit11 theiii were fount1 adult tr~ales aiid a few females. Froni 
tlrese atld other records it appears that the l a r v ~  hatch out late 
in May and niay be foutid nearly through June. The adults ap- 
pear by June 10th and continne through July. Adtilts have been 
collected spariilgly in August and quite cornnlonly in September, 
while a few have been taken into October, indicat in~ that there 
is another brood of larvz in Augtlst, but none ha5 been found. 
The larva have been taken in a number of places and always 

from C-h~xopodi?i~~t, while the adults are almost always taketi from 
cottoilwood trees. The l a r v ~  produce a small amount of redden- 
ing and ctlrling of the Chc~rufidizltitt leaves, but not as much as in 
the case of .rfrolri. The powdery, pinkish color of the larva 
matches the uuder stdace of the affected leaves so well that there 
is little question thnt their color is an adaptation to that situation. 
The adults are, however, rarely found on the pigmeed except 
when freshly transformed; instead, they are found orily on the 
cot ton wood (I'oPtrltcs mo~lol$ttra aitd aa~r~si+oIia). This  suggests 
that possibly the color of the pattern in the adults is an adapta- , 
tioil to the light bark of those trees aiicl that the eggs arc laid in , 

the t~viffs. This may also explairt tlie tree-inhabiting records of 
st~-o6i and si,~r~inr~da, and tlie failure to get eggs ia the sfvodi cages. , 

Wit11 this idea in mind all sirobi and scihsh records were exam 
ined atid it was found that all records of larvze being found in 
numbers were froin locations within a few rods, at most, of trees, 
the scii?tln larvz in every case being forind near cottonwoods while 
the two worst cases of struhi infestation were close to rows of 
apple trees. 

1:irfcffi.r scw~i,lltdn.-A ftill-~rown larva from District of Colum- 
bia (Heidernann), May zoth, and anotl~er taken in Iowa (Ball) Oc 
toher rst, are the only larval records for this species. The adults 
have been take11 most freely about the middle of June and again 
in early September, with extremes a month on each side of either 
date. These indicate two broods as in sfyohi atid sn'tzlla, and from 
the close relatiotiship it  seems likely that the larvz will be found 
to feed upon a Cht~nofidizlnr. Wirttier ('04) gives similar dates 
for adults it1 Pennsylvania. 



Ezfeitix insmca.-Adttlts and l a r r z  were fouwl together in 
abundance at Pnehlo, Colorado, Jurte r st 11, ailcl again September 
15th. Collections nlarle the latter half o f  July and early ill Aug- 
ust gave adults i r l  small i~nn~l>ers .  Tliesc rlatcs sre too far apart 
for a normal brood atld i t  seerils probable illat they represent the 
beginning of the first brood ant1 liear the close of the secorld, but 
it was not possible to follow np the inrestigation and determine 
this. 

This species, rlnlbidcl a i d  n/bida are all very strictly confilled 
to three or four species of the salt husl~es,  atlrl all occur i n  the 
arid district where these plat~is abound. f ~ s l r  I I ~  atld nlbidn occur 
most abundant1 y on the " shad-scale" (Alrip/~-.r ro/!fibr.f(foliu) while 
dariw'da is most rvidely distribnled on a large spreading species 
(A. mvesre?zs), aItllough it is often ahnrldant 011 the "shad-scale." 
All three species occl~r on a smaller, ydlow, and rather tomen- 
tose species that grows with the olhers. Froni these clnriini& 
occasionally spreads to the rt~ssian tbistlc a i d  sr~gar-beet. 

Ezrtettix dicolovatrr is the 0111 y other species of this srtbgenus on 
which definite life history obserratiom have hcen tnatie. It seems 
to be strictIy cotifined, both larrre anc1 adult, to the joint fir 
(Epkdra h . f l~~m) .  0bser1-at ions have been niatle oi11y late it1 the 
season: on August 7th, at Rich field, Utah, larrsc and adults were 
found, the larve most abundant and most of the adtilts fresh slid 
soft. Later in the month only adlilts were fonnd. 

EzleIlix (Jl'esanein) ~t(qnXo~*.~rlnr .  -Lar\-x artd adults ot this spe- 
cies were first found making hlack spots on the leaves of Nc/ian- 
XA$AF at Arnes, Iowa, on July rst, 1895. r)uring the f i ~ e  years' 
work in Colorado numerous observatioils mere made a r~d  a second 
brood established. I , a r v ~  of this species were fonnd early in 
June, 1906, on sunflo\x,er at Logan, Ctall, and the locality was 
under observation througliout the rest of the seasoil. The first 
brood of larva appeared late in May atid the last of theti) tmns- 
formed to adults late it1 June or early July. The first adults ap- 
pear before June 10th and the majority of them are out beforc 
the 20th. The second brood of l a r r x  appeared the last week it1 
July and continued through Aag-~1st. The adltlls begati appear- 
iag a little before the middle of August, the greater nt~mber ap- 
pearing about the 20th. 
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BotEi larvae and adtllts appear to be very strictly cotlEned to a 
few species of the genus HeIia~zih~s,  the black spots and cnrl- 
ing- of the leaves caused by their punctures affording an admira- 
ble protection. I n  central Iowa  it occtlrred inete cornnio~ily on 
the tall long-leaved species (H ,  gr~~~~~e.re~ratt ts)  while i n  tlortwest- 
ern Iowa, Colorado and Utah it is more com~i~onl  y foulid on the 
wild sun flower (H. ar~r~?tsj. Specinlens froin the H. g r o s ~ c ~ c r r a l ~ ~ s  
in Utah were uniformly darker than those from If. atz~izcs and the 
effect on the leaves was most marked in t l ~ e  former species. 
Wirtner records this species in nti~nbers June qth, indicating an 
earlier appearance in Pennsylvania. 

E'lctettix ( ~ l f ~ s a n z i n )  siranzinca .-This species was found with 
~u~vidors?cm on the wild sunflorver at Logat1 and its life history 
followed through with that species. The adt~lts af the first brood 
appeared a fetv days Iater, atid those of the second brood a few days 
earlier, than in the former species. This mag h a r e  heeti acci- 
dental or may indicate a slightly shorter life cycle. The  Colorado 
records indicate about the same dates as for nigl-idorsnn~. 

'This species occurs on H,  atzplus and also 011 a low clrimp-like 
pereritiial species (IT.jamil~ts) that  grows on the sides of the hills 
in Colorado, atid on this fort11 there is less d i sco lora~io~~ than on 
the annual species. Bath ?z(~~-ido)-szo~t aild s i~-a~t i i~tca apparently 
prefer sunflorvers growing in very hot dry situations, where they 
are often stunted and only n few inches to a foat or more in height. 

i 
Eertcfiix (.Wesamila) roloradt~ttsis .-This species is appnren t l y very 

strictly confined to one species of sage hrush ( ,4~/~-~1zisia cCrarrr7zczl- 

Ioidcs) to which its pale green and fusco~~s ti~arkings well adapt it. 
It has been observed for several years, and i11 one case, through 
an entire seasoti on a single pasture at Fort Collir~s, Colorado, and 
its entire life history determinecl. The life history is very simi- 
Tar to that of the precedirlg species, the larval period being a little 
shorter, so that the secoud brood of adults begin to appear about 
the 5th of August. 

/ in fe f l ix  ( .?fesat t~ia)  jolraserri.--The only larval record of this 
species is a full-grown specimen from Fairfax, taken Jrine 24th, 
r 889, by Prof. Osborn. Records of adults captured show females , 
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taken from this time on through July, and about a11 equal num- 
ber of mates nnd females taken from t l ~ e  middle te the last of 
August, indicating anothcr brood coming 011 at that time. These 
records would indicate that this larva was one of the last of the 
first brood, the greater number of adults halving appeared before 
that time. Nothing is know11 of its food platit. 

Eufetfix (rkfcamia) vifclli7za .-The Zarvz of illis species have 
been found but once, and that ~ v a s  on July 27th, 1897, at Amex, 
Iowa, when full-grolr.11 Earv2e I n  colnpany with a u~insberof adults, 
some still fresh, were foulld on the ui~cIersicles of the leaves of 
wild roses on a grassy hillside. They were foulid on several dif- 
ferent plants and always 011 the tltider side of the lower leaves, 
close to the ground. The leaves were more or less folded and dis- 
torted and seem to protect the insects hetieath. Arlult n~ales were 
taken from this locality as early as Jliile 21st and ad t~ l t s  ha\.e 
been taken late in Augllst, 1 ~ 1 t  oiily stragglers, and i t  see111s 
doubtful whether there is more than one brood in a season. 

Of the remaining species olllp very fragriie~ltat-y records or 
simply dates of collecti~~g specitlietis are a t  lintld, and these can 
only be used with great caution. For the lzwirln group the record 
isnotcomplete 011 a single variety. One feniale of car. izcrida 
was taken in loit-a lale in May, a11c1 a. fer~~ale of \-at-. nzur~riarafa 
in Ohio at the sariie ti~iic. These two recortb stroi~gly suggest 
adult hibernation. A large nuolher of ~ Y I U I ' F ~ I O ~ I ? ~ ~  and l r i s i i s  taken 
in Marylalid late it1 Octoljer nuould also suggest it, while the re- 
mainder of the records on these varieties rather contrarlict it. 
Szldaenea and r ] t w l ~ i  hare beet1 studied in Colorado, where the 
former has o ~ i l y  beeo taker1 after the middle of August, the n~ales 
appearing first. Qztrrci occurs ill the sout l~err~ portion, where 
little early collecti~~g has bee11 do~ie.  Males and fernales have 
been taken about equally in lale Aug-trst a l ~ d  September. A male 
taken June 18th nlight hare heell a late s l ~ r v i ~ o r  of a hibernating 
brood or an early one of a summer brood. 

Var. qa~rci  is strictly cot~fi~ied to tbe scrub-oaks in Colorado 
and Utah, fro111 which both aclrllts and l a r v ~  have been taken. 
Var. szibnclnlr,n was taker1 sparingly ~lorlli of the oak districts, but 
no food plat) t %\-as deterlnined. Several specimens of snar~laoralu 
from the Uhler collectioil mere marked "Oak," and all of the 



90 DAVENPORT ACADEMY OF SCIBNCHS. 

Coloradospecimetrs were taken from the scrub-oaks. Of the other 
r a t i ~ f i ~ n  110thing is krrowl~ as to food plants. 

For rin~.tn records are at hatlcl of females and males taken the 
last two days of July and into earIy August, with scattering ones 
later. A lot from Plumrner's Island, Maryland (Hcidemann), were 
taken August rzth,  15th and 231 ,  and scattering females i n  Sep- 
tember. VTirtner recu3rcls i t  in At~gnst and September from grass 
and weeds in  open ~voods. The Iowa specirriens mere taken from 
weeds growing. al-ontld rotten logs it1 a rather damp woods. 

Of the subgenus .-l/c; i:lilr the adults of jftr~cj~l?'n, mv~m'a and Irtajl- 

iion occnr or1 the scrul)-oaks i n  souther11 Colorado. Very Iittle 
colleciing has beer1 done i r i  these localities before Jrr l  y, so llj ttle is 
klio~vri of the early season. /~rrit~rEa has heetl taken with both 
sexes conitiioil late it] July  and oti in to  August, while scattering 
ones have been taken it1 Octof~er. In one collection. JuIy 22d, 
ollly males were taken. fi. nlnwiio~t was foutld tnost abundant 
with the sexes about equal the first of August. E. ?~zz~?~da has 
been taken but scatteringly, bnt all speciti~ens were from oak. 
(kzilt,a occurs at the same r i ~ i l e  as jnnmda but seems to be strictly 
co~rfitied to the sarvice berry (Prrnfl4j,!/l//lrtn t + a ~ ~ ~ o . r i s s j ? ~ ~ ~ c ~ ~ ~ )  as a food 
plant. !There this plant and the scrub-oaks were i n  adjoinir~g 
cltlnips, scattering speci t~iens of w?rlr-n ~vonld be found on the oaks, 
h i t  where there was no sarvice berry near, only jrrcrrlzda and 

I 
nt~tptda could be taken. .Ifodrsfa is apparently an oak-inhabiting 
species also ; specinlens from Mary land, from the  Uhler collection, 
are labeled " Oak ," and the Tnwa types were swept froill a patch 
of second-growt h timber, Inrgely oak. Kecords from Iowa and 
North Carelitla are about the same as the Colorado ones forjzrc- 
nnda, but the  Maryland and District of Columhia specfinens were 
taken in October and one Nore~nl)er 1st. 

All specinie~ls of I)ul/nfa have been taker) fro111 pilie trees grow- 
ing it1 rather warm and sheltered situations, 1)ut no  larvae haw 
bee11 seen. Pet-t~lr:g-apt i i s  and a~ilu'lr>ric~ h aye been taken f ronl red 
cedar ( S a h f  tu s c o ~ w / o r z / ~ 7 ~ ) .  Pr/dt:qn~llir I-las been f oulid wherever 
the cedar grows at the lorver elevations, and in  warm sittrations 
higher up, while 91rilo'rcd~r has orlIy been fotrtld in  one sheltered 
spot i t )  Colorada, and is probnhtg triore southern in distribution. 
1; smrcia has only been take11 in single specimet~s from rvidely 
separated but similar situations. In every case but one i t  has 



been taken from thinly grass-mvered transition areas between the 
sand and the sod. Few plants were colnmon to all these Iocali- 
ties, but among them was a sniail L'ri'ago~~rr~iz with reddish leaves, 
which would harmonize well with the color of the insects. 

ECONOMIC RBLATIOMS. 

I t  has onIy been within very recent years that this group of in-  
sects has been recognized as of any economic importance. Two 
or t h w  of the species had occasionally been taken on sugar-beets, 
but only in small numbers, and no appreciable damage was se- 

corded. Eight of the species are, ho~vever, known to feed 011 the 
wild relatives of the sugar-beet, and probably several more whose 
food plant are not know11 wilt be found to have similar habits. 
Most of these species occur it1 the arid region of the West, atid 
with the rapid extension of the sugar-beet industry into that re- 
gion tt was not surprising that one of these species fo~uid in the 
sugar-ket fields a more favorahIe e ~ ~ v i r o ~ ~ m e n t  than on the des- 
ert, and that a rapid m~iltjpIication occurred. 

In tgog an immense number of E. trwr31/ tr  were found iri the 
beet fields of Utah and the adjoining part of Colorado arid Idaho. 
As a resl~lt of their attack the beet leaves sooii began to curl up, 
the small veinlets thickened, and the whole li~lrlcr surfnce becarne 
rough and "~varty ." This coriditiori vTas spoken of as "Ccurly- 
leaf" or "blight," and ai first was riot attributed to the Ieaf 
hoppers. As this colldltiarl progressetl the beets a1111ost stoppctl 
growing and threw out a new and  nluc11 more ntlnserous set of 
fibrous roots, to which the dirt adhered when the Ijcets 11-ere 
pulled. 

The loss in Utah that season varied fro111 tlenrty total ill one 
section down to about tell per cent in ailother, wit11 a11 average of 
ww forty per cetit for the state. The loss in toanaae. toget her 
with a further loss in sugar coi~tent and purity of t l ~ c  relnainder 
of the crop, brought the total injury up to over $soo.ooo in the 
one state. 

In  order to assist in determilling ~vl~etlzer the leaf boppcrs were 
the muse of the "curly-leaf" coriditiat~ a careful study titas ~uaclt. 
of the eeffect of the attacks of other members of the group on their 
respective host plants and, in the case of strohi, 011  the sugar-beet 
i t d f .  In the case of s l ~ o 6 i  and sciirtla tlie ptli~ctares of the  l arvz  
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011 tlie Chrtraojodium leaf first caused red spots to appear, and as 
these increased in i lu~i~ber  aiid size the leaf curled I I ~  anrl becaine 
distorted. The prodl~ctiotl of color is about the same whether od 
a large leaf or a small one, differing only ill the two species, the 
work of sJ~LIlllj prodllcing much the darker red. The  distortion 
varies greatly, Flowever, on small leaves, and especially 011 the , 

young leavcs of a starting platit the distortion is rr~trch greater 
tliatl i t  is 011 the older ones. The distortiozi tms also much greater , 
on beets tllnll i t  was on the wild plants in proportioti to the size. 
One or t ~ t ~ o  l a r v ~  on small plants of either kind would oftell cause 
every leaf lo curl up into a sl~iall closed knot and tlie plant r~ottld 
re~naitl a stlttited dwarf or wither nnd die. Most of tllc work of 
slmodi 011 beets was near the ~linrgilis of the fields, arid in ortly ot~e 
c x e  were they 1iutilerou.s etlou~I1 to (To ally real injury. 

In tlie snme way the nttnck of rri~ridors?iw ant1 stra~ni7zea on 
the sntiflo~r,eru produces n darkeili~ig and curl in^ of the leaves 
whiclr differs i t 1  amount nccordi~~g to the tlature of the leaf at- 
tacked. The thin leaves of F ~ . , y ~ - o s . ~ ~ . r ~ ~ r m h ~ s  are often cl~rlcd lip 
into n roll by ?~(qridorsnm, while the stifI hairy leaves of H. j S 7 r 1 ~ -  

ilzts am scarcely clirled 1)y sf,-rr?~rit~ra nild less color is prodnced. 
0 1 1  the true sunflower hot 11 specics produce about t he  sntne amount 
of color n t ~ d  clistortioti, so that tfie difference in effect on the otlrer 
two plants is appnrerllly one of srtsceptihility of the plant. 

In ztll of these casts I l ~ e  i11jur~- to the plant secttzerl lo  he in the 
llnlure of n gall forluntiot~, niltl like other galls, the specific no- 
turu of the process is still to he esplairlcd. 

X cnrcful ~~-a tc l l  was kept 011 the I:eet 6ekls i r i  1906 for the first 
appearance of the " curly -leaf ,' ' and no sign of it was found ~ u ~ t i l  
t l ~ e  larKv of the leaf hoppers llarl appcnred. Tlle leaf hnppers 
appeared i l l  ver!. snlnll riu~nbers this ycnr nn(E bur Iittle " curly- 
leaf" det-eloped. X ~inmbcr of llte f rst plntits affectcrl wcre cnre- 
ful ly exn~nincd :~tirl in altrlost every case the cast skills of the 
y o u q  I n r v z  could be fouilrl or1 the hacks of tlie leaves while on 
the licaltliy plnnls they \yere very mrc. In  tlie case of strohi and 
~ t i p - i d o ~ : r . ? f ~ ~ z  I>rit orie or two 1nrv:e ir-orild be fotinrl on n plant and 
on accou~lt of the protection of tlie color of the affected spot they 
reniaincd nltriost st atio~lary, while ill t(,>zcll(z n r~unibcr of Inrvt 
\~oul(I  oftcn bc fortud on n plant nricl the.;e werc nctirc nr~d iilov- 
I i d .  As a result the effect on the beet of tlre attack of 
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feneIIa was more general than that of sirobi, the c~ir ly leaf appear- 
ing first on the medium-sized leaves and gradually 117orki11~ irl to 
the smaller ones. The younger l n r v ~  appeared to prefer the 
young leaves at the center, and  it is possible that the nitereti con- 
dition developes with the leal-es as the result of this early nttack. 

The leaf tioppers, as a group, arc rather difficult to destroy, 
and this species wns particularly so, kerosene c~zi~ilsio~i :lt ordiu- 
ary strength killir~g n very small llurllber of tl~eni. 

A11 of the species utider coi~sideratio~i seem to thrive best i l l  

hat, dry situations, and to be able to proclr~ce the ainximum effect 
on the plant under such conditions. The senson of r go5 , w l ~ c t ~  
so much damage was done, ~vas  a11 exceplintially f ~ v n m h l e  one in 
this respect, the early surilliler being cxcessi~-ely hot n11d dry. 

Advantage has bee11 taken of this fact to prerci~t tl~cir iiijt~rics. 
By keeping the ground damp, t h r o u ~ h  frcqucll t i r r i ~ n t  ions, urllil 
the beets are large enough to sllncle i t  arid keep i t  cool, the illjury 
has been prel-ented. Very early plantingb ill tilost scctioris, ~ r o ~ ~ l d  
accomplish the sanie results. 

The leaf hoppers nppcarecl ota the bcets nt Gr:uid Jtirictio~l soon 
after they were introduced there arlcI hare  apparently lieell fluc- 
tuating in numbers iri that region ever since, as t l~ey  Ila\-c h:ld 
much trouble with what they have callcd " blight" ntt tllcir 
beets. l n  Sevier comity, Utnh, tlie illsects Ilnve evidc~ltly !,cell 
increasing in numbers for s e~e ra l  gears, as tlberc was incrt.:~hi~~g 
loss each season from the curly-lcnf. Thc rvir~ter prccetlillg t l i r  
season of rgog was esceptiorially fal-ornl)le for tllc slirvi\-al of 
most all i~ijuriolts insects, anrl as u tesi~lt Lhc Icaf hoppers, nll-i-:~dy 
increased in numbers, ryere so nhm~dani that  for tlw firrl tirile 
they were recogilized as the cause of the iroul>le. 

Besides the Lwo nlrendy meritioned, srildn, sc,1rli71mfrr mrl c / r r t  i- 
&a have been found on tllc beet at diflcrcllt timcs, but tllcric 
latter species, like st?-obi, 1lnl.e not occurretl in sufticietit ~ r u ~ u l > ~ t s  
to be considered injurious. 
Many problems in cor~r~ectiou with the Iieu. pcst nrc st ill to h u  

worked out. Just 11-hy orie of t h c  rarest leaf Iioppcrs iu its r~ :~ t i~-c  
environment should becotlie llle r~iost ahandall t 011 the beets is 
still an open question. Possibly tlte fact t11xt i t  is si~lgle-brooded 
while so far as known all tlze other species on tlle bcets are two- 
brooded, may account for it. The n t l~~ l t  i~il)crtl;ltiori ~ ~ o t t l d  :~llrin- 
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of an early distribution on the beet fields; but probably more im- 
portant than this is the fact that a single-brooded species may 
deposj t eggs in the tissues of ml a~inual plant, while a two-brooded 
one, 1v11ere the winter is passed in the egg stage, must have woody 
tissue in  which to  deposit the over ivinter brood of eggs, and this 
could not be founcl in the beet fields. 



Fig, I ,  

Fig. 2. 

Fig. 3h.  
Fig. 4. 
Fig. gcr. 
Fig, bb. 

Pig. 71.. 

Fig. 8b. 
Fig. 9c. 
Fig. rw. 
Fig. I I .  

EXPLANATION OF PLATE: I. 

/:;l/lrIIi.r .r~tParrtca var.p?rh, adtrlt; rd 8 genitalia. 
L ' " r a r , t ~ i . r ~ i s . ~ d u l l ; 2 c f a c e .  
.I ' A a r  . suzdh/tn ir:X,i, el ytron. [profile. 
G 6 " r7ar, h r i n ' a ,  adult; ~t 9 genitalia; 4f 
, . 4 I var. g?1~n-i, larva. 
" c/clri7~idu, wing; hc 9 ~enitalia; 6d 6 genitalia; 

6.q head and pronotutr~. 
" osbonli, O genitalia; 7dd gerii talia. 
" insana, wing; ~ r ?  genitalia. 
' pa?c$cvr~dka, 9 genitalia: gd 8 genitalia. 
" stn'cta, 9 genitalia: I od 8 genitalia. 
" fenr/la,adtrlt: rralarva: r r b w i n g ; r ~ c Y g e n i -  

tnlia: I rd 8 genitalia. 
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b. 0.1: Acad. Sci.. VoI. X11. 



EXPLAKATION OF PLATE XI, 

Fix. la. Ez~icfiir srsli?~wn'a, larva: rb wing; rr  9 genitalia: rdd 
genitalia. 

Fig. 2a. " sirobi, larva; 2c 9 ge~litalia; 2 d 8  genitalia. 
F i g . > .  " scidrdt, nd~tlt:  3a lama; 3 ~ 9  ge~iitnlia; 3 d 6  

getiitalia. 
Fig. 4c. " p~~ / /u ta ,  1 genitnlia; &8' genitalia. 
Fig. gc. " perc/efa)t!is, ? genitalia; 5d3 genitalia. 
Fig, 6. " milrtl,rdc~,adult: Gdwing; 6r?genitafia. 
Fig. 7d. " s?~o;tli, 8 genitalia. 
Fig. 8b. " sazccin, wing. 
Fig. g . ' ' p~t/rhc/la, nclul t . 
Fig. rob. " albida, wing. 
Fig. I I b. " panaosa, wing. 
Fig. I ab. " bil.o/o)~zla, X T - ~ I J ~ .  
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EXPLANATION OF PLATE I1 I .  

Fig. rg. 
Fig. 2 .  

Fie;. 3.- 
Fig. 4. 
Fix. 5c. 
Fig. 6.  

Fig. 76. 
Fig. 8. 

Fig. gb. 

J<xirtiix (-4liqin) i?zsrr$fn, head ntirl prorlotur~i. 
( I  " j?tnt?rda,adult:zrSwing;2cPgelenitalia: 

2d $genitalia; 2<' face. 
I c ' ' nlzc7rdn, Q genitalia: gd 8 genitalia. 
, I " ~rzodcsln, adult . 
I L '\mn?zifo7t, C genitnlia. 
" (.lfi mtnia) ?tig~-idol-sl(r>t. adult : 6a larva; 66 

wing; 6c Y gcnitaIia; 6rf 6 genitalia: 
tk- face. 

, 6 I I sframi?m, \ving. 
, , " johnso~ti, adult: 8a larva: 81r wing: & 

9 genitalia; 86 8 genitalia. 
I t  " pailiola in , wing. 
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ElXPLANATXOhT OF PLATE I't' 

Fig. I .  J:'nk-ffi r (.if;.snriricr) ri~rrta, ntlnlt; 16 wing. 
Fig. 2. t ,  " ~lifc/ / i) ,a,  adult: sh wing; 2- ? geni- 

talia: 2d8 genitalia: 2j'profile. 
Fjx.3. A slilall plntit of C/l~?~o$odi?/nz nlbwnz, slrawi~rl: workof 

/:'. .ih116i larvz; 36 a snlall leaf of a sugar I~cet. shou,. 
iiig work of sluulli larvze. 

Fig. 4. A small lcnf nf stlgar beet, showirig curly-:taf cot~dition 
causcrl by I:'. fc,~~r,l'la: 46 a stnall section of the hack of 
snmc leaf l o  shou* enlarged veitdeb aticl ' ' ~ ~ a r t y "  con. 
ditio~t of a, bad ca.w. 

Fig. 5". I3ggs of 1;. t ~ t l r . l l n  (greatly enlargetl); j b  sect ion of beet 
stem s h o w j ~ ~ ~  IIOIV the eggs are placed: sc beet stem 
rvith eggs ready to  hatch; jd hect stem sllowjrrg old 
egg wars. 

Fig. 6 .  I,eaf of Ht*lintzi/r?~s g~~as.rrso-~-nltr.r sllowing work of E. 
( : f f ~ s a ~ ~ s i n )  ~ l ig r idom(n~  larvz. 

Fig. 7. 1,eaf of Hrlin 7tih7ts ar1zc7~~ ssllo\ri~~g work of I;'. (,lfi-i:r.ni~tia) 
sirarjlim-n larvae. 

tlrt~wiligs of insects are enlnrged r l i r r e  tinws ccxept those or /:'.lrrti.I~~ 
adult anrl Irrrr;c, ~ v l ~ i c l l  are sixteen times e~alar~erl .  T h e  tlrawiri~s 11a1.r lwn 
~natle 1 ) ~  Rlts. Hall, uritler superrisinn of tht antl~or. 
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