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Objective 

Symphyta, as an ancestrnl and paraphyletic group, are 
mainly рЬytoрЬакоuз lineages. In order to tru1y elucidate 
their natural history and the developrnent trends, we need 
to cover more species, including the extinct and ехtan! 
speeies. In genero1, fOSBiIs оотetiшео арреп to Ье 

necessary since еxtinс! speeies usua1ly bave the so-caUed 
transitional states, which рlaу irnportan! roles in their early 
evolution. I! i_ well known that the Early Cretaceous 
Уооan Fonnation and the Мiddle luras_ic Jiulongshao 
Formations of Northeastem China bave yielded weU­
preserved insee!s, including sawflies and воте 

woodwasps. ТЬе great morphological diversity of 
symphytan fossils, especially those traositional character 
Btates, will mak. signilicaot соп1nЪutions to our 
understanding of the developmenta1 trends of this basal 
group, as well а_ the evolution ofhymenopterans. 

Methods 

ТЬе speeirnens were examined aod then photographed, 
either dry or wetted with 95% ethanol, using а Leica 
МZ16.5 dissecting microscope (Leica, Wetzlar, аermaoу) 
with а Leica DFC500 digital carnera attached. ТЬе !уре 
material_ described here are deposited in the Кеу Lab of 
Inоес! Evolution and Environmenta1 СЬanкео, СоПеgе of 
Life Sciences, Capita1 Nonnal University, in Вeijing, 

China (Ren Dong, Curator). 

Results 

(1) Кеу characters' evolution and changings 
А. the то_! basaI aod aocestral _ушрЬytan (sawfly) in 

Hymenoptcra, Xyelidae Ьав а broader diversity in the 
Mesozoic thao in today (Fig. 1В). So far, five fos_il genera 
with eight speeie_ of fOBSil Xyelidae bave Ьeen de_cribed 
during our stody. Another small extinct family 
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Xyelolomidae in Tenthredinoidea was reported 10 

originate 110т Xyelidae. Gao et 01. concluded tbal the 
forewing SC vein chaoged 110т two-branched to one­
branched, to two separate parts, to apical part fonning а 
crossvein, and fino1ly to vestigial in Xyelo!omidae пот 
the Early lurassic to the Early Cretaceous, providing 
additiono1 evolutionary aod traositional evidence. In 
addition, as another aocient ьи! interesting merober in 
Symphyta, Parnphilioidea iB worthy of serious stody ао 
well. А Cretaceous xyelydid sawfly was reported with 
clearly preserved nygmata (Fig. 1 С): four оп еасЬ 

forewing aod two оп еасЬ hind wing. We _ummarized the 
numbers and poBitions of nygrnata occurrcd in ехtan! and 
extinct .утрЬy!ans, concluding that there was а general 
trend of decreasing number of "уgшaш during the 
evolution of hymenopterao wings, aod nygmata in the 
forewing 2nn aod hind wing 2+3nn сеН. were the то.! 
stable. ТЬе genus Ferganolyda in Xyelydidae uзuaНу had 
enonnous aod ЬеауУ head, exaggerated mandibles, aod 
long aod thin aotenna\ flageHa, which were !ypico1 in their 
relevaot males. However, these _traoge aod intriguing 
structures have raised furthcr controvcrsieB. АП 

Rud"iricius in Pracsiricidae were collected пот the 
Yixian Formation, which po._essed larger body вие, 

stronger and more robust таоШЫе •. ТЬе тоо! irnportant 
was thcir тисЬ more exaggerated thick .сарев when 
compared with other praesiricids (Fig. 1D). Moreover, it is 
interesting tba! alI reported specimens of known 
Rudisiricinae thus far were definite or possible males, 
which was o1so а very enigmatic case for Symphyta. 
Bcsides, ао unusua1 praesiricid, with thc third aotenna\ 
осgшen! consisting of tightly connected prirnary 
antennomeres (Fig. lE), provided the flagellar 
transfonnations in the early evolution of Hymenop!era. 
We reviewed the aotennal evolution in the lower 
Hymenoptera and ри! forward three pathways of antenna\ 
transfonnation during their development. 

(2) Phylogenctic relationships arnong Symphyta 
То date, no matter the phylogeny of Symphyta was 

с 2016 Geological Society ofCbina 



F.Ьo 2016 AClAGIIOLOOICA SINICA(IID&\iIh 1!OIib) Vo190No.l 
hllp:/lWw!r.&8q1 010'"'_ .... 1III;>:f!'!!! .... 'L ', •• '....,.. 

-., 

-

lIIIIlYrZd ьу UUng morp!vdasi",J chanctcn, mOICCWar 

dJta or more ~. \IIIder lIimIIItIneOU 1ПI1yJiJ, tbe 
paphyly of symphyta. an4 tbe m!)l!oPrYly of eII:h 
rtIpeo:&mil,. мre both .....,шnmed; ""-. tho 
тe1l1ionohj~ IIDOII& .urc&mШм of Symphyta _ 

lIDItIble, PIfIiCUlIrIY OCCUrriIJ&: iD T!IIDhredinoideI 
cephidae, SiriCOideI, an4 Xipbydriidae. FurdIeжmore, tbo 
pbyIogtUl,y of l'8a!philioidм. _ carried out lIIIder 

oimuJtar:иo,. lIIIlYJ:iI 4ur1ng our reиud!, tho l'Ii:IIIIb 
~ tbe П1IIDIIphJIy of hmphi1ioidca oпd. 
P .. nphi1iid·", ccmfinnod 1b8tXyc1y4i4в lIIJd prxoicicidк 
WCR nat ПlllllCphyIum. Additiaпa1ly ..... шо JDg8C8t1l:u!l: 
.u lПIИIbcza of pnc:8iricidac: OhOUId ьс lnпПc:пaI. 10 
Мер!""........; .... (Fig. lА). 
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AI aftn· lIIo;ntioocd. our findinp from tbo мi4& 
J1JIUIio;: 10 1ье &rly CZetaCe01III of north..t.n cbina 

lIaW: mhen....! l1l1I' bIOWICdjP: of tbc jaтmrmic lIDd 

1IIOqIbOJO~ 4iПIJity ofМeloжoil;: sympbyta. AJd:>OUih 
...... у it:dIeo:..tina an4 puШina: dI8rIderJ are diIOOVere4, 
_ iUUOII rtill remain narпeIlo4. It iI hopod 1b8t more 

lIlIIerial wiП ье diJCOVen4 iD the dJtUre tIUd will hOIP to 
docipber tbe rW.CtiOnII 1II!O!pho108,Y. no111tioa11y tmм1 
аа4 eCOlO&Y oftheи -ziDa: but IIl}'IIerioUII)'IIIphyt:IaL 
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