
Crololllyiol//ocrurrhYllc!UI, a Lower Cretaceous brach)'cerall fossil
from the Sant:ma Formation, Hrazil, representing a Ilew species,
genus :md t'amil)' of the Stratiolll)'omorpha (Diptera)
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InlroduClion

S)·"<rm"". "ttempl "'" only 10 dc.-.c'ibe ","'ing
Ji"o"il). but .1", '0 ,,00<""00 Its h",,,,,,,,1 0<1_
~I", 10. ph)'logorIClio oool<>t,lhi, me,n, ""om'.,·
iog tho p/1)I"llene'ic rdJt;on,hir< among koown
"'". Sj ,tom""o ~"""kJge g","a"II)' i"'T<a"", ..
• r","1t of be"" ""<1<""00,"£ 01 t'" kl'lO"'n 'p<o
eic>.•nd b), di""",e!)' and OC",,,plIOO of rIC'" 'p<o
"~os. li"ing ... w,,11 .. f"'.,il. l"hc r"",i1 =0111 in
I"'rtl<"l..- may bring ""n)'""o«l ello,,",'e 'OOuI
,be OI"'''''i", hidden t"mJ>Ol',1 dimen,i,,,, of <10­
1""00. See Glim.ld; & Cummiog (1999) f'" ,
",mmary of lhe pOl<n".1 "irt"c' of I""ih

Ou, ~""",Iw~e "00u1 Crc''''-'«J<J> brxhycoran
DlpI<" " ,d."wly ",.n,;. lhoogh import.n' data
lrom diIT.",n' """CO, ""e r«en'I)" neen mod<
""il.bl" th'oogh tho "or~, of Gn","IJI (1'190)
,00 Glimaldi & Cu",mmg (1999). The l""",n1
p'!",' odd,. new picc. of informo"on b) oc.III'¥
\11th. Tl<", ,"'!)' di>t;ocli....nd ~'ell-I"""''"'O<1

t>r""h)'ce.-.n fo"il from 'h< Lowo, Cre"",,,,,,,,. I'

co"'.. lrom ,,,. S.ntan" FOfIDlI,ion ,i,••,«1 '" ,be
A""ro O"'n. t'E B.-.,il, " dq""i' uf 1.='<1 Cte·
t""e<lti, "ge \I "" .buoo"ot r""il, Hi'l><no. 'woh'"
'peCIC> of f"",,1 D,p!o," h""e been de"'libet!
tl>ercfrum. foo, 01 lbem he~)Ilglng 10 'he lJ,ach)­
...., ,·i" 'hr« A"lid"" .rK! 0"" <\oubrful l"hc",,­
Id"" (.... Gn","ldi 1990).

lI'e <Ie""li"" bolow. ""w fo>,il g"nu,.oo ,pe_
"i<> of Brachyce"" em,,,,",';,, ftU1<'"",hnchn
gO". ". & >Po n, t>a",J 00 I~'O r"tl>er ",<II pr">c,",,,,d

'I'"cime", colkol<o" lhe Faler,"' T."j"b•. ""or
S.""'na do C,,,,, (.;eo M.rtin,·t'dO 1996). 1l><
<pecie> c.m"" be locluolcd in "ny of ,be describod
m:"nt 0< exti",,' latmlle' of D,p!o", 11'0 con..­
4ucntly propo><. new famIly f'" il. AI",. ~'e ,.,j­

d"" 11>< ')"om"'ic JIO'illon of the ""w ",on
~'I"in ,he B""'h)"<rd

The ,\ rari!", II",;" ""d S~nl"n~ Form~tion

'I'll" AMI!", Bd,m mngo> o\<r ,he limn, of Ih"'"
U""h.n SI"O>: I~""i, I'<mamboco.oo Ce.d. It
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reache••bout 900 m """'" "'. 1e,'.1. "i'h ""'Ie
obrup< ,1"!'C•. It, 100ai .re. eO\-or" .bou, 7.200 ln,'
0( 'ubrttlangul..- shape. d""gated on the ."t­
we,! ..i, and <om< 19o lrn 10ng:lnd.jQ lrn ,,·,do.

n.. <cdimrnUlI)' ""G""oc. of the II.-.rire 1I."n
con be .ubdi"idcd into three di"ioct 1""". Firs!.
there". ·pro.nfl· <CGLlCoce m>dc up by the Corili
Format,on. S«oOO.lhcre i. a 'lilt' >C'tJucnce repre_
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"'0",:1 by'"" Rre", SanlO. Mi,~ Veln".nd Rio
Batal<i ..., FornIa,i""" Fimlly.lm,.". '!X"Hif!'
>«i""oce m:ide up hy tl1< Sao,"n. and E," I'onn.­
Ii",,;,

rht nlal<ri.1 >tudic'd I1<rc rom,,, from ,o. 1.0'_
ell". <alcarwu, 10"01. ,tic upper part of ,tic ento
Membo', "hi<h i, ,he Santana Forma"",,', kl"",,
COOlf'O'\<0', The fir>o ,"""''''01>., ,hi, b-d arc of
cOIlti""ntal lale <>rig," and n",.n.1 ooo""Y..ioo
indic.te" .1"" tran,port, The 1I<ari1'" p.lro-Ial..
v'a' f«m<d .fter ,he "'paral",o of Soo'h ,\meric,
and Africa bj cooti""n,,1 dnfL The age of Ihi, for­
ma,ion i> Ii., b<'~crn ,he Upper IIplIa" and tl1<

Lowcr IIlbi.n of ,he 1.(>\\-'", erel""""";, I' ;< char-
•...,on,«I by a" ,bund,", f"",il t=Qfd .I""g 11;
hciglll of 100 m, Fo"il di,'mi'y i, ,'cry high, ,"_
<ll>di"~ boIh ,'onebr.t,•. inycneb....,", .od planK
The ~"""n ,",'onebr.,o. groop> ;nclude Bi,'ah,.
and G",fO\lCl<l' (Mollu"'.), Echiooi<!e. (Echino­
<!emuta), Cru,I""••, llrachn,d., .nd In><eta (IIr·
thfO\lCl<l.), ~laJOl" d"'."iIY occurs in tht in",cI>.
Hundred, of ,hoo"'od' of fO>>l1 'peei,,,,,n, ha,'c
bc<-n rulk<1cd .., f"" rcP«,"'"''''g Erhen>eropler>.
Odol,"IO, Dcrmaplc.... hopl"', HO""'l"e". 11,_
n"'''''I''e"" Nouruptcra, Raph,diopl<r".nJ D,pI<_
ra, '1\\.1". <poeimon, of Diplora from ,he Sa"Ia".
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r"..,,,",,O" hOI" betn "r.lT<d 10 lhe TiP'lli&.:. Chi­
ronomoiJea. Bihiooid... Myw"plulid... Sci,,·
oi.xa. Tabanidae. A,ilid"".•nd doobofully to the
n.c,,,,,idae (ro< detail,. >« Grimaldi 1990. Mar­
Lin;-Ncto 1\194),

Fam,ly (:R,\TO.\IYIIIHE ram. n.

Ge"u' Cral"mJ;fl gen. n.

Crfl/(JmJ'" mflcrorrh,'lICha 'po n.

(~'I' 1-8,

Mort''''' <"""i",d, - 11""")'1"" MZUSP I""1"H"',
FFCI. RPll.'SP. *IlH RP-00.\ I

Tk,;ripJi<m, _ fI.u1, Pre«nt ool)' in the ho""-YJ><
(Fig. I). which i, prc",,,,«l with lhe head rolated
11!O". n.c head i, largo, flattoned posloriOfly. wilh
largo oy.' IFig, 6), No "gn, of eon,pic,""", <>e"lar
"'lao '"" be OO><r.'O<I, PrOOoscis ,,'.11 "".'.lore<!,
.1 leN thn.~ ton,", long.' Ib.n lbe heo<L ~nh an
apioal .nlarg.ment (Fig' 6, 7c), Maxillary palpu,
"""ihl}' 2."'gment<d. loog. al"",,' one-roorth the
longth ofth< prob",."i, (Fig> 6, 7e), Anl<nna 1008
(only distal pan ,'i,iblo). ""bo, ,kmkT, wilh •
ckarly malti-arti"ulat«l M"gellu'" (Figs 7e, d)

n-.c.-.., La",e. robI<>l, "bool l"ICe .. long as
~ ,<Ie (hg, I, 2), ScUlell"m d,ff."nti"ecI. Medio­
"'1!'1< ~ell_de\<loped, No ,'i,ibl. ,ig" of in«n,on

~~~".,~
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"
Fi~, 4, '''og """'''''' uf ernl""'''" "",,'m"!."",'ka gon n & 'p, n, ",""""",,,,Ion ..,;, of ,;¥'" >tJ<ll<fi ~;"f> of
the hoIc<lp".oo 1"'0l1P"
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Fil. I Apex ot left ~ ;n~ of ,I>< hoIor)'pe of C'"'_J"' """·.."m>",,,," l'" ". & >po n. M"",," ,old",.,. fo''''''' ot M,
to CoA, ...-.0 CuA, to A

of large >e':>r 0< <pi"",. Leg> w"l1 'h'e1opcd. fe·
mora .waring rd.. i,·e1y >hor1. 'ibiae Ioog~r.oo

n>OR: del",al< (Fig, I), Tibiae: W,lh "ery w'ell pre­
"''''w <Ic"", '''3C. 'f'l''' rtOI \ "ible (F,g' 7•. bJ,

....'ng, t''lle. w,th rl>r. b",,',n p,!>"'Onlati""
(Fig, 3·5). Voin e '[>parently oooing belw""n M,
.00 M,. S< ""mpINo. Ioog. oooong 01""" to R,.
R,., woll dOYdopcd. "nfodod. r<a<hing the wing
mM¥in clo>cr to R, than to R" R, forlin~ from
Ito., "'th<r apic"lly. ""Mly '''aight from origin to
mMiin. R, re..hin~ [I>< wing mM¥in bef""" the
woni "pe•. Oni,n of R, ,n b.>>>1 h,1f of the ,",',ni.
R,. \ o<,g,n.. ,"i <I""" Iu rom Ihan 10 b.>>c of R,.
e~"H'eon rom at the b.,,,1 f",mh of tt>e d,,,,~1

""II. M,., wi'h , di"i"ct pe'iole. .\t, ,'rongly
ore""d fOfV>'llfd. C"",·,'~on m·m fo"'d. M, coo·
""clod to CnA, ""for< the wing margin. Cr",,·
"oin 001-"0 prodocro jo" below rom, fu<ing right
to CuA" Modi.1 ,,00 "obi ..1 furb mlhor ap,ool,
beyond lhe m,<kIlo of lbe "m@, A, ,",'oil <Ie"eloped.

"",""cted to CoA, "pi",Il)'. before the "ong m...•
~in. c1o>ing «II oup. CoP <lear.

Abdomen (only prO"'"1 in the l>okJ<ype, I'i@, I),
L''lle, o'ObIo>t, .Iighlly ",de, Ih,n lIK''''', abou'
Iwoeo "' 1000g., ,,',<Ie. SeW" well-<lcvelopcd 'e-r­
gite, onti",ly <o"ored in 'hort ",t:>< (Fig. 8), fOT"
"rgao about "'If., long., oa<h of ,he following
five ,orgno,. hioo margin of '<rmina] ."""nth 'or·
~i'o OOIu""iy roun<kd

,\kasu",,,,,,nt<. [r"i", bod)' (with probos<i,)
240 mmc f'I"oos"" 7.0 mmc ""ad ("i'hoo' pro­
bo:N-"j I,' "lin Ion@, ~.O ,mn ",'idec 'l>oo'a.' 4.' ,,'n'
Ioo~, 3,0 mn' ",<Ie, .bdomen 11.0 nlln Ioog, 5,5
mm ""Ie: ""'g '2,0--13,5 mOl I""g. 3,5--4.0 mOl
wide

CO""n""lS on Ihe ""sal pl'l 1'-'l(S'''y "f ~"'d'l·

<s'''' ""d Ihe "",ilio" uf C",lvntyia

In "'<:en' yea.... ""port,n' ><1""""0' hOle """"
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Fig, 6. P.,,, (~ ~>d and "''',no. log, ,~,~ ""'H'" of ('raJ,,,,,,,,, """,,,,"",,,,Jo,, &,0, n. & "l" 0, AbI-.-<, i>l"'"
Aot ....en"" f'<b. probo«", ~I,P. ma.<,lI ..~, f"'lp,

made 10 lhe: "n'''''''i'M,og of lhe: ba>ol ]l/1)'logeny
of the B"",h)'"",.. ro' ,0.", i, ,till ,""'iderable
COfIftiot betw",," diffe",n' PfOP"""<l ",o.,me•. 11><
fir.. ]l/1)logcny p<opo><d fa< ,0. gr""p i, ,hal of
H<n"ig (1954), ,ligh'ly upd.'<d in Hennig (1973),
and n "ood ['"". loog time a< 'Il< ooly .Uempl to
"nJe"lao~ 'I>e ba>ol relat;oo>hips of 11'1< groop.

Mo« re<e"oIy. Woodley (1989) pre>eOIOO a new
hypolo."i, f,.. 10. h'gher 101-.1 rela"on,hips of the
Brxhyce.., Impon,n' add"ioo.1 <:ommen" on
brnoh)'Co"'" ]l/1)'logo"y "wo 1>1", publi,il<d by
Griffilh> (199-1) ond Si"d.i, <l aI. (l99-Ib) b.1>N
00 Woodlo)", (19g9) pap'r, Woodlo)' (989) ga"e
infraonkr rank to f...,r major !1IOO<>pIJylo'i< t ... i"
I!le Drachycera. ';>, Ul< X)'lophagon\Orvf1a, SI""i­
on\y~a, Tab.QOIlIO<"plI. '00 M"scoo\Orvf1'
and I""",ntod fi"e <y"apomorp'"'' r,.. 10. en"'e
gl'''""P, ,h... of wh'eh rel.le to >dul' m0rp/>0logy
(redoc",," of "ntonn.1 ~.gollomere, '0 Olght. max_

ilia!)' ""Ipus 'WO-<egme",ed and "ew, CuA, aoo
A, ,,"h arICo, 3flPro"mate. forming' nearly
cl"",d coli cup).

Griffi,h, (199-1) di\'ided til< Brach)'«" into fi,'o
'ubgroop>' Str"'iom)'~ (inclooing I'.n_
toph'holmid..), Vmnil«>r>omorpllll (indud;"g
Vonn,leon;d>e and lhe: ..""",I Eremoch..,o;de. of
the Me",,",e), Tab,tIOIlIOI")l/I. (,"elud,ng Xylo­
phagoo>of)'h' at><! Nome'l,i"",dc. >en," Woodley.
bu' excludmg Vonmle<'tuoUoe .00 ",,"toph'halmi_
doe). Plel""""" (z A,iloio:!o. ",,",u W()O(Iloy).rod
Ere"",neu." Griffi,h, "-'U<>lOO that ,0. Stratiom_
)'umorp/1a could be ,I>< ,i>lcr_gruup of .11 od""
Br"':h)'C'ora. oo«d orl hi, i"'o'l""'.'ioo of tl>e di,_
tal hook of 'I>e lan'.1 """''''par''.

S,,,,,lai, el ai, (1994) kepo ,he Vem,ileoo,dae ,n
the T.banomo<ploa and, <oo';dcring ,lIal 10. ape,
of 10. ",,'Ioagu, to be comrlelOly e",,"cled by aoo
fu>ed to ,0. par_me.,1 d",.. h, ,uuo", 01"", ",1._
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For, 1 C",,,,,,,,;,, ,-,,,,,,*,..-1>, ll'o, o. '" "1', 0,. holool'l>< (') deta,1 <>f1<ft pooler." 111>1" tb' deta,1 of obdom<n 1<1
<ler>i1 of 10<><1 "I'f'<n<4.;", ..t.", i""~ pn>lx»<;'>e (0) <Ier,,1 of ","00,1 ~'l:<II"m, ~,,'i,ion, I>«~'«n "'Idiom«<'
i,,;lOc.L«! OJ' """'"

t.,,"'h,p hot"'..,. S"",,,,myoo'oOfllh' '00 Mu",,<;>­
rroorpha. Ju,t on< k'd aoo\O the Ii"t d,,,,ioo of
the Br""h,'<"or•. Wo h..,o rej«ted he", thi. po.i.
'ion fo< tOt Str.lti"""'<>mo<pho.

Tb< """....'."00 '" II>< fo.,,1 'r«ic< de"'ribed
!>ere of '" on'o"n' ....ith.' k." ""''"" >nick>••n
aware"tly t"'o->egm""ted ",""II.ry 1""1'<" "'''h
loog .nd 'o/lu,' ortick•. and I~,n> CuA, and A,
ok><.e t"!le,Ot,.•t"",gly ,ugg"st. Ihal C",,,,,,,yiu
mocm"h)'"rlu' belong, on tl>c Br""h,'t"efll, N",,,,·
thok". it> preci'" po;itloo ~'"hin 'I>c ,uborde, i,.
difficult que"i"", n.c pres<llC< of. Ionf probo>.
,i' ,,'irh I.rge '00 robu<l n..,illary palpi <Quid
'"8£"« ," i""'u,i"" in t .... T.l>anidae '" i" lhe \....­
"'ileoo,<l>e. Thi' setm, ""Ie".bl". _'e,.." f<lO'
d,ff"rent re_, Mo>t Tat>an,d.. _00 ....,', ,II
Taho"""""l'h', .. di",u""d bel""" hal'" ,,,in R,
re""hing the ~,"g margin b<)<md ,he ~,"g 'pe'
Abo. 'h<y ho,'o on open «II cup, oifforent f"""

tOe do-ed ,up cell of Crmom,I';a, Tho .... '"g of
CrrllVIII\-;a .1"" diffe" fmm ,h., of tbe Vmnilron·
ida<. ,or.." in ,hi, laltor fam")' the anal lobe i. ,'ory
r«locc'1. R, '",h ncar the ,",.inf apex. and R, "kar­
Iy ,nd, beyond ,I>< "'inf apex. m""h more d,,,ally
tho" in C",'orn,',,, I'inall)'. 'I><rr ore no k"""'" ro­
bo" "en~iIWl,id 'I"",ie,.

n.e "'ng of c."",""y'" rathor r"sembl" 'ho' of
X)'lomj'idae, "xcop' '"a' in the r",,;1 M, and M,
,re petiohto ba..lly heyoOO tl>c di"'al cell, an au'·
apomorphj' of C. marrorn,'"rha, Thi, fca'uTe i,
ko""n ,,, ,,<x'u, in ,ro"", recent and f""il Trieho­
«ridae and in SOftH: TIpulida< (see Alexander
1981. Ak",ndo, & By'or> 1'ilIl. SI,,,1><:ob.akoH' a1

)99$), bot il " 4""0 "'''' i" ,he Brachyce.. - a, ""
">ample f""oo io ,1><: d"ypog<)<"'" ",,,,id IN.'Y­
nrlon ,,,'" (... AtI'ga, 1'170, 201, fig. 76). An_
other point i, 'ha' 'Oe Xyloffiyi'lao ha'". <hon and
"oot prr>br»t'i •. ''''y d;fforent from that of era·
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"",ma. n.c", IV'" fe.,""", ",,.v'e".r, """ ."taJ'<>'
,""""'i., of C"""",,'j(, ,,><I .. ''''''' pro"''''' tIO ,n·
f""">lion 00 ;1> ,)"te""'l>c p"'i',on

A""'hcf "''''arhMe fca'u'" of ern'",""';a,, ,""
~ of. Ionl. 7· (Or S·....kd arll.n.... Ac·
ronli"J 10 Woodley (1989~ • pwlld-pbn rondi·
,;"" aI .... 8 ~)-ce-ra 0$ .. """"'1m, aI
..p. IIoFI pili' <nrI< pcdo<:<-l Tl>c
~ aI J"tl<n ...."" -~-'

mlu<cd ....-I lIIcd~ .. _ "'"..eMf""'" of Brxlo)nn QIII -'J be "pi J ..
_et .,.". -.IIor~...... et __
......"" '"""' .. ...........,et.. lbpl....
.-R .. _ _et0d4. hpf..-
e_... ~.IwtpoIO~.fmon_
of...bi,.....~l,~

ClIo liml..tlon ror e__J""
Ta dc.aIlJIOR Iy .,tII .... probkm <Jf .... J""i.

t;"" nf C'OIo.,rio. il i> ne<e,,,,'Y In m.k. an "".
,"",pc,on .hoot ,.. Iy""hy<cr.n ~'ih<' b.l phy.
l~.ny 'n properly B"1d< ,be ch..-a;.',e, di",""tOII.
In .... doOOJram (f'8. 9) i1 ,••ltcnlpled to plhe'
"")~>c ,nfunnarioon for .11 1>0..1r..",11e> .1Id
1, 1•• of .... B...~j.....~ "" .... papet'S by
Ik 41973). Woodl<)' (lm). S,,,,,Lu, .. 01.
(19')4)~ Gnffilhlll99-l) Our ,_"'" ..~•
1) 10~ .."""mu..._ >UIdy (Oft M..sdi>ooI ..
... 19S1)<Jf......"'.. '·mllobk,.0_.... _
10 ...n..... mar. h,p' oflhe llolaI8~
~ ""....dioqly. ......,.., I<Il'P"" .. """ ..
_ b .. !Ii_he• .. Ihee-.-.w......
..... no-.. doe~ r.......... clad<>-
.,.. ..0I<'<lb<'l do_ """" ....._oo_di.......
_ oI ....~ofC_ There .....
~ cb"P"'< 0" tho pow'- <Jf tho So,
........1iOIde. bill ,tII "'Olldky (19891
lhar tho Ncme>lriDOOtir &ood nndodae:t> ....
• ,............. <Jf tho A,,1omorfNt • l:"'t'IIOII<Ur1L
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Fig. 9. ()poimi, ", of ,,,",,",tor> .nd "'SUmNl'O"Hoo of e""_.",, """'""rl",,,,,-I,,, ~'" .•. & >f'- n. "" , p/l;~>g'_

" of Ihe B,.",;·c J<md 1<"", 11"""1 (1973), Woodl<;' (1'189), Siocl:lJr " .J. 11'I'J.l1. ..-.d Griflilh, , 1994). "'.
0'",.11 ~I<'''''''''"l'hi< 1,1'" of ~;n8 ,~n.>,,'''' i, ,,,,,1,,1«1 rOO" <..,h !<mI,.,I,,,,," 01"..",,, ~.i",d ind<1"'nd<ntlj ...
m""-cd ~·,lh :>n ,.",H.I"I. ,ho,,, "'f"""""iof """""I, ..·"h '" •
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Th< dodogram IFig, 9) pre",n" ,be opl""'''_
tion of ",me ohar:>::'<r ",to, oll"",,'<d in Crnro·
"ma, E"i<kn'I), me,,' of tll<m ,""" i",kpoooo,,'.
""""-'pla",e O<"'u",,",'o' in Jifkren' p""p' <>f
Ilr""h) ,-em, He,"..<. i' " n....."ar) 0<, g.-llh<f I""i­
'"0 ""~ neg,""o o"~o",,o to ""P""lllol) wd"cIo
Of ",,'1000 11>< no" t"oo fM" I.. JJff."',lI "loJ.,.
f'\e'iomOfphio fo"ur<> of C'(llom."i~ belp to ,,_
<Iud< i' from' number nf 01.0." "hik 'poIll<}(.

pIl,e fo",uro< fiYO >O<oc duo< for il< i""lu"oo in
,~h<, dado" Ea,h ('h,r,Ktor .ppo."ng in Fig, 9 i,
p",,,,n,<" "'"""'. f"lk"'cJ b) • 'horl J,,,,u,,i,,.,.
Oll"" ob-.e" ubI< I""J lealu"", "",h "' 11>< "um­
bo' "I' ",gm""!> ," 'ho ma"II.,} palp, "oJ lbe
kng'h of tl>< pmI>o«i,. ,hmI p<OO()(j""ed ,..,i._
tion holow ,be f.mily.group 1<1'01, '" 'be)' are ,""
u-oful al ,hi, hoi of ,too)', Char""to, numbo"
1'011""'0" 0) an "t<r"k "j ,ndi,ato homopla"'"
orig,n of ll", "har""t« '" ithHl LIl< daJ<'l'r"m

I, ki" N," , /",'g, ""liaX "eo' '" ,he "{H" <1,h.
ki"Rj<" ul~mImm lI,hh",,- ""IinR,h"" 10 /I,

A loog R,., " .ho ",on. .moo~ OIh<r B':>::hyoera.
in th< P'"">ph'halmida<. V<rTTlil"""iJ"" aoo p>n
of til< T.haoomorpha, E'<T1 thoogh "-"TI< Lh<r<' IJ,
"nJ m,o} E",m"rlOu," h"'o",bon R,••. ,ho-o.",
,,'JcI"'I1o.n1 (loIOI"I'I'100" oox! lhi: I<)"~ R". bo­
loo~, .1", tn ,be ~"",,,,I pl,n of 'he,o ~I'()IJI", Tho
• pomorphi< ooodit'oo n""t prnllaol" o<igi ,e<J
inokp<nOCntly " ,be 1>0", of tho Atl1<ri<:id ,be
Xylop/l.g'd:>< aoo th< Xylomyid:>< + S"atiolTlyi.
Ja<, C",'o",,'i~ «hihi" LIl< pb,<>rrlOfphi(' ('(>ooi­
"on aoo '" cM be "dU'Jed f",m daJo, "'i'h •
,hoo R".

2, H< ..,~I .'''10'"I N" lo,,~ I .. ",,,.,
Th< Icngth <>f ,be o"al ""to< of R, .-ar'o, mm'd·
<,.bl) ~ "h," Jinerout f,milio< MJ in "-"TI< ,'""',

tli< 'aria'ioo i' ""an) "'.lImoou'. ,\1<"L I"milt"'
h"o lin, f,'"u,,"' ,n tl>< pbi"f1lOfph,,, coodi,i"". 0,
i, .1"... fO<lnJ '" C""O<I,,'i~, X) I"m) "bo ooJ Slr,,­
"",n},""". 1><>\<.l<r, h",. Ihc ba",1 ",,,I..... of R,
""n,"l<ntl, ,hoa.. tli," lhe ,"OOdi"oo fouox! m
Pantop/lth.lmid.., Th" f.>ture ..dud<, C"".#n·
\'10 from the r<o<'" Xylom)"da< or S'ration,)',d""

.1. m,wl flo,",llom."", ,,,/,,-,,,,,,.11f","d
Ther< i, """"Jc,,,blo ,.,';"ioo in ,be "Ulllhe, <>f
nagolk>m<ro' in til< ba",1 t"milto, of B,,,,.-h}'e<c.,
blJL • fu'i"" or 1I.~<lk'm<re' ""') Il< "oo,i<kre<J
"ul"p"'I~lI'pIi,,, fOf the I'ku",,,,"u,., hKkp<l'I<knL
"'"""""0' of ~,,~oll<}m,',,'be"'" tl>< f",wly 10,o1
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has "~eo, pi""" for ,,,mpl•. in the V"lTIllroni·
d... Rh.g'ooidae.nd S'ratiom)'ida<, Little Of no
fu,ioo of the ft.~dlomcrc' 1>0, "~OTl pl""e in Cm­
/offala aoo nclud« n from mdny groop'

~ loin N, ,..,,,,,hi,,,. k'i",. ",,,>};,n j"" &Cj<".,. "",.~

"fIh~ "'i",,1 k'''/I &chi",1 "{H'~ '1 ,h. "'1It~.

Tho di'pl""e""'"t of R, to , po<itioo I1<hioJ ,be
wing 'po' <ee,m '0 b< • ,),,,.pomorph) for til<
Vorrnikooomorph•. T.OOnomorphd ""d Pk"ru­
n<uno. ~nh an inJep<nOC"' gam in r1l< r.nLvph­
th.lr",J". A """,,01 to tbe rk,,"''''-'''J'hlC ""'><li­
t,,,,, h", opp"...",",lj ,,,I,on pl,,,,o '" tile I<halti""'­
cL", + Pol<"om}",h,d"". Th< p!o-Inmo,ph,< ,tate
of k, In C"l/m!m" i, dearly plo'iomorph'c .nd
""be, 'ocompatibk w"h, fOf oxample. 'Il< hH"xh­
«i, that ,t fib '"'0 til< T.ooniJ""

5. ,/!"",.in rom ~llh,' hoM!1""Flh <if Ih,' ,Ihc,,!
c"/II plam! m",..· <its/aU,

A d,,,,1 d"pl""orTl<nt of rom " T<>lJnd '" "ere",­
"olm" .nd in t1l< ,\"hJ"" + Th<rc",J"" Itn<"";" It
"pk,i<J"''''J'/li'' in C",wm)'i",

6,lh"M,p'C-"",lob",..,
AL 'he bd f''''u«<l In th" ,wd)', • red""""n of
.\L"W"a" To be on "ul'p'-'I"'-"l'Il} oT ,lie 10"",,.,.
"'u.... 11I<lo1"''''lcn' "'Uo<l""" of M, haw m Bra_
"O)cor. ,.,,,"'r-ed r<1"'''.dl,. bel"'" ,be r,,,,,ly 1<1-•
.I,oo.r<"", focu",d 00 bere, S''''''om)'ldx. .,
,n <-'"mpl•. shov. ,he pl«'omo.-phi< cond,'ion in
the ~"",nd pia". ~'h,1o tbe ~<"u, illu"mting tile
famil}' i" F'g, 9 ,1>."., LIl< apo,,\(lI'pIilC ,'OI><I"i""
C",wm\',(( i' plc""o""""," f..... thl> "h",o';tor.

7. I,iff 11,., ,\f",,-~I" IR,.,! kilh "/o",,,,,u "rch
mi,lk'".' ,,, Ih, al""~

Th< ,·har.Ktor"t1< forward .rI:h <>f R,., aW"a"
')'"ap"'norphil' TOr 1I"~"J>I""'"".oJ h,,,,"mf'l'­
m """"'g the X) lopl1ag'J,.. C",wm"w" pl",,<>­
morphio fo< 'hI' fo""'"

8. Ih" C cI",,,momb,ml ! fallin8 shn" ofI'"st,,;-
or margi" nl~mg

Til< m"'mpkt< "C'T1 C,," probable ,;,,"pomor­
pll)' 1<)1' Craw""'i,, .,><1 lho: X) I"",) ,J"" , S,no,,<>­
m)ldo<, Tile pl''''''TIOfpl1;e ..""Jill"" i, '<en 111
f>.ntvph,h"lo"uo< """'"~ tbe S'ra"",n)OO>o<ph"
.00 '" tl1< ""'" ",be, f.mil,,, of I"",'" B,:>::I1yc<",

9 I/-i" .II, "",--hi,,~ ~m~ m,""i" ! l'oM to Co"',
<1,,,,,/1,',

TI>< d"o,1 fu""" of \1,.,><1 CuA, h., ocourred
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"""') I,me> ,n tile ",olu',oo of ,tle lJr"'hycera, h J>

"en in Pan'OI">'h.lnud..,. Xyl"myid... """. X~_
loph.~id..,.V<rmil"""id....nd in orc"i"ml gen_
<ra of lorg<r f.milLo, ,uch" A,ilid....... There_
'id:>c,11lo>c go"",. of Stra"om)'id"" wi,h. prc·
..."ed M, h"e ,hi, "ein tTt:< from CuA,. but ,hi,
coodilioo may l>t do< t~ 0 """rldary ""..,."al. '"
tile fu>ed <ood",~n " he", ron,idereJ "a" au,­
apo"''''ph, for the S'",,,,,"'yomOfph•. The fu",J
M J .rId CuA, once agom poio" '".n i",,'u,ioo "f
Cmlnm."ia in the Straliom,'omocph...... rontm·
iOOi{'.",. to.- nampk. an .."o,:i"ioa wi'h tl>< T.·
bonid""

10, Win Co.'.' ,...«"hi"g wing "",rgin If."d 10 A,
di,<lall"

The di,tol fu,ion of CuA, .00 A, ha, .1.0 occurred
many lilOC' withm Itle c,-oloulioa of the BlXhy""_
ro, I' i> apparentty b<cn mJel""kutty .".i""d in
Ertrl'l()f')<",". in Tatxlnid.. + lI,lteri<id:>c. ,,,ico
",thin X)lophag,doe m""o,,,,,,,,u, and Nach,·
ct'"-').,OO in Strol,omy"'ll(I<f>ha. T1>e apo:>IOOI'f'hic
cood,uoa m CmIO",,.ia ,upp'u" 11, ,oclu,i"" ,n
tl>< Stmtiom"Oln>eorj>ho.

II I-',io M I ~lmQj" """,gil,1 ""'''f'Y ~~ h,d.
Vei" M, i' ooly <tigh'ly arched in ,oo<t f"nili", "f
Brachycora. Po"'uph'hah'''~oe aoo X]'lum,iJoe,
hu",.,'.r, hav•.\t "'oagl, ~fCheJ, 11l St"''''''''~'­

d"" .11 ,he \'Om, Of'gm."ng fmm ,he d,,,.1 <ell
are """ide..bl, modified, It i, pl.u"ble, 'hero_
fore. 'ha' tlte .'might ~t in thi. fomily i, duo to a
>C{'ond.lJ)' moditica'ioa, hou Itioo8h tbe "",di.1
to<\, ;' pe'iuIa,o di"al '" tl>< di<cal 'oil in C'aw,
m,ill. ,It< \\, ar<;n" "0']' pn>I"ltIont _rid ""'.1> 'Up'­

port h> ,he 'ocl",,,," ..f Cr",O",-,i~ ,n til< 5".t,<.>­
myonlOfph.

Final <"<Jmment<

1110 pk'i"morphic wOOition of ch'1X1Cr< 1·7 in
C'GO""""" i. ,uffici-cnt to excluoc it from ""'" ",.
,'ont li""'g<> of Br,><'hy""ra, oot o'p<ci.II)' from
f.m,I,e, ""h hi~hO!' posi'~.. in the 'y'tom witlt
which H ,hare, ,,,,,,. 'imilaritie<, a,,, Lho ca", "r
rite hb_n,,",,, Stllt •• coopl< "f apumo<phi,·, ,It",
C"""""',,, ,h,,,,, w,th Ulhe' ~rw". "f I"",., Bra­
,h"em ~i"e """" clue> ,,, i', ph) l"I:c""ri, p"'i­
'i"n. E<p«ially the di",1 fu,ioa ofCuA, ""It A,.
rite .rcl><d M,. the di,,,1 fu,io" of M, witlt CuA,.
and the abbro' i>tod ,'oin C oro .t1 fo,turc, ,uPr0rt·
m~ LI>< irK,t"'ioo of Cml"m"ia in 'ho Strati<>-

lllY"'ll(I<f>ha. Allcma",'c <>p<ioo', ~i,'en ,be dor"
pre",",I) """lobi •. "", Ie» li ....ty ill 00' '-'l'lniun

Wi,h,n tbe inf....,,\e, S,,.ri,,,,,,,,,norpha. Cru­
mm.\'i~ i, defini .. ,y nOl, m"mbe, "f ,he f'dn'oph_
thalmidoc Of Stratiomyida", .. it ,i>o::M, """" of
rite aUl"pomo<phio, ~nown f(){ tlte", fam,lio,.
TIler< "xi,,, ""'"'" .imi!:"'Li." "nli ,lie Xy,t()TJ]y'i.
~a<. e'p«..t1y X,'J()"",~. bu' tlics< ar< mainl)'
Nosed on ple,ioolOfph,c" T1>e abbre"ated \'e." C
I,h"oc'''~) i, '"' 'POO'>o<ph", ,rate ,hal (',«to"'­
viti ,I""" ",nli X]'lomyid:>e .lId S"otiomyiil..
,00 .,u!,<,c,t> rhot Cm")I,,-,'i~ i, the """'group of
X)Iom)'id'" + Siroriomyid"", Woodley 119891
li"ed ,he co."'al mJ,"'tjun, .0\0<18 <>Ioc, ,·b"r.><le".
" a f'O'>lble ."tap"'ll(I<f>hY for S""""'''y'''''''''­
pli., P.otoph,h,I""J,. ha"e. circulll,mbie", w,,,
C.nd tbe f.mily ""'-, tlOI ioclude,! ,n tbe SI"tioo'­
"OITlOfJ'It, by Woodt"y (19g9). Su"",q",,",ly.•,
prop<»ed by Griffitli, (1994) ,nd foll""ed by Gri·
maldi & Cummjn~ (1999). h., lieen iIlCUdcd •• ,he
'00<1 "'"ot Ii".a~o <>f 'ho Slro'iom,'om"'pl.. , Wo
hOl'e <t"died ,hree 'p«io< of Pan'oph'halmid""
(IWO fumophl/ullm"-' aoo ,,"c 01'0;01'$) "hi'h ,II
>tio>\ed • rompl.re ""'tal ycin .I"'g ,he wing
m"'giu, Tho "",..I ",due"on. ben"" ",It.red only
b,' Crm"",_",,, .00 'he X) lom)'idac .nd Stra"om)'i.
doe omoos m:en' Slr\lliom)'ornorpha, 1110 ox,ood·
ed probo<ci< ~f Craw,")';~ i' <t"oinl,' Jeri"ed 000
,"i"ogl) J,'Toro"' frum the,OOrt probosoj, fOI!lid
in X,Iom"d.. on'" '" 'h<: ~roooorla" <Jf S".,i",
myid... The ,cr, ,h<>rt b,d "''-''0< of R,; (oh",,,,,­
to, 2) i, • p"',ibk 'l'napomo<phy fOf X)lomy'dae
.nd Stmtiom~'jd"" ,00 romforee> that Cm'mm'lll
i, ,he "<tor.groop aoo tliu, domaOO,. fam,t,"""
1"' of it> ",,'n, A""f"ltllOfT'hio< fOf Cr..",n,.iid..
f,m, n, ore ,he pe"'.>!ato lOll' M,.,. 'tle k1I'g 1"'"
0<>",,,. ,00 ,he ,brll, l"'t1cmcd" ,ng nlOmb.,,,,,,

,\,,~"'''.led~.mcnh

1\'< 'r< <lr<'r'!r 'hon,fu"o H,f.. , Oi,'. \l,,'m, ,'"" h
"'"""""' of ,t>< io>",' <p«,m,,,,, <Io<.<nbW In rh" "00"
to the 0<1"0......." <10 B"">gi>.FWI.RPIUSP >nd ior
hi' Iie'p .. i[h ~''<>loJ:'''' inf,,''''''''''' ",""',m,ng L""
Ar..-ipe I\"io, Th< f"f'<' be""",,," r""" di,<'u,,')'"
~"h l>r> N,,,,,... WOO<lk~, J<rf M, Cumm,oJ. ..-.J D>·
,',. ,\ Gnm"di '" ,I> p,«,:nlar"", by ttl< fum" Inl<"",·
,i",,,, 1)'1"0'" Con",,,. Oxford, W, Of0 ,""''''eO to >II

"""')"""" ""';0".,,, fe< i",~'"4>l< "'!.Ilo~",", '" im_
"""e"","[ >00 "ili'i ,0' 0( "" "",1;,,, ",,,<on of [I>< m'n_
"""ri",- 1... "en"" >llthor tIod > FA"l'.Sr f,''''''>hip
,l'ro,', %{l1J15.Q1 >nd be""t1rt>l f,orn .noIh<f fAPESI'
;"'.. (Pro<, 9ij1llW<\-8J: th< J"n1"" 0",00r fill' 0 CNI'q
"",".rrn f,II,,..,hi~ ,?r<"" ,'O'~31188-Yl.oJ
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