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Abstract 

Lureisurtroylrlt tirisi.irrrhrt~ri, new Senits, t ~ c w  species, is describrci f r o n ~  rhe Upper Cretaceo~ls ('Li~ronian) umber From 

Sayrcvillc, New Jersey, U.S.A. l-lle Fossil is tentatively arcribi~ted to S i c r o l o m ~ r ~ h i d a e  (Scolioidca), b;~srd on symple- 
sionlnrphies only, beca~lse the new geruls shows no apomorphies beyond rl~ose cllari~ctcrizing Aculeat;~ s.str. 

Introduction 

In the extensive collection of hymenopteroils 
insects from the Late Cretaceoi~s amber of New 
Jersey (Turonian, Raritan Formation) kept at the 
American Museum of Natural History, is a 
minute wasp thac, despite its rather poor preser- 
vation state, presents a significant interest 
because of a unique combination of plesiomor- 
phic features. For details on the amber, its age, 
distribution, etc., see Grimaldi et al., 2000. 

The fossil record of aculeate wasps begins in 
the earliest Cretaceous. At this time they are rep- 
resented mostly by archaic Sphecidae, with minor 
participation of Vespidae and various Chrysi- 
doidea, viz. Embolemidae, Bethylidae, Chrysidi- 
dae, and possibly Dryinidae (Rasnitsyn, 1980, 
1990, 1996a; Carpenter and Rasnitsyn, 1990; 
Rasnitsyn et a/., 1998). Unlike these groups, the 
Scolioidea (including Rhopalosomatidae) are 
known not before the later part of the Lower 
Cretaceoils (probably since the Aptian stage; 
Darling & Sharkey, 1990), while Pompiloidea are 
not yet even found in the Cretaceous 
(Pompilopterzrr Rasnitsyn belongs in the 
Sphecidae: Rasnitsyn et a/ . ,  1998). 

One would have expected the wasp described 
below to come from the earliest Cretaceous or 

Late Jurassic, fur i t  shows rio synaponlorphies 
other than those characteristic of all Aculeata r.s., 
thac is aculeate wasps other than Chrysidoidea, 
yet it is encountered in the Upper Cretaceous 
(Turonian) amber of New Jersey. This could be 
just a matter of chance, for our knowledge of the 
Lower Cretaceous wasp fauna is far from com- 
plete. A more obvious cause cannot be exclilded 
either, namely the small body size of this wasp. 
The  majority of Lower Cretaceo~~s fossil insects 
are impression fossils that are predominantly of 
larger size compared to those known as inclu- 
sions in fossil resins. If the ancestral aculeate 
wasps were minute creatures, they were less like- 
ly to be both collected as impression fossils and 
identified correctly. Indeed, discrimination of 
impression fossil wasps relies particularly on their 
wing morphology, because crucial body struc- 
tures are not always easy to discern or see at all. 
In contrast, the present fossil is identifiable as an 
archaic wasp based mostly on its body characters 
(posterolateral pronotal margin and mesosternal 
venter unmodified, tibiae not armed), while its 
wing venation is similar to that of the early 
Sphecidae. Thus it cannot be excluded thac some 
of the Lower Cretaceous fossils currently consid- 
ered as Sphecidae will be found to belong to the 
stem-group of Aculeata s.s. 
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Systematics 

Family ?Sierolomorphidae Krom bein, 19 5 1 
LOREISOMORPHA RASNITSYN, 

N E W  GENUS 

Description: Moderately small wasp of 
Sierolornorphn-like general appearance (fig. I ) ,  of 
moderate stature (neither conspicuously stout 
nor very elongate) at least in female sex, with 
moderately stout appendages and rather long 
metasoma. Head not enlarged, somewhat elevat- 
ed (possibly even tuberculate) above antenna1 
bases, with eyes neither reduced nor evidently 
reniform, with temples narrow. Antenna moder- 
ately thick, 12-segmented, with scape short and 
flagellomeres not conspicuously elongate. 
Clypeus without striking modifications, 
mandibles possibly short. Pronotum looking 
rather short dorsally, medially, dorsally narrower 
than mesonoturn, reaching tegula, widely round- 
ed posterolaterally but not forming evident 
angles nor with a particularly prominent spiracu- 
lar lobe. Mesothoracic venter with no distinct 
lobes anterior to mid coxae, metathoracic venter 
with no elevated structures seen between 
mid- and hind coxae. Propodeurn angulate and 
possibly carinate at junction of dorsal and rear 
surfaces. Legs short, moderately stout, lacking 
distinct trochantellus, tibiae without strong 

spines. Forewing with 3 s~thr~~argi t~al  and 2 dis- 
coidal cells delirllitect by tubular vcins (~lnknown 
for rllost of 2111-cii crossvei[~). R:Is;II vein reacl~ing 
R near to pterostigrna, reaching Cu distinctly 
beyonci CLI-a, with its portions of RS and PuI not 
perfectly aligtled. blurgitlal cell (3r) widc s~tb-  
bnsnlly, acurninate at wing hrrrnargin. lm-cu 
subparallel to bnsnl vein, reaching RS+M well 
basact of 2rn1 cell, 2n1-cu reaching 2rn1 cell. Hind 
wing with r-111 distant of RS base, cu-a reaching 
Cu  well beyond M+Cu fork. h/letasornal apex 
conical, supposedly modified to accornmodatc 
transformation of ovipositor into sting (as 
observed, the metasomal apical cone looks very 
long, belt its length may be exaggerated due to 
partly exposed sting). 

Discussion: Among the Cretaceow fossils, wing 
venation of the genus is reminiscent of the sphe- 
cid genus Angarosphex Rasnitsyn (Rasnitsyn, 
1975, 1986; Rasnitsyn rt nl., 1998). Yet i t  does 
not belong to the Sphecidae because of the wide- 
ly rounded posterior pronotal lobe, which reach- 
es the tegula, and it shows no inflated spiracular 
lobe. No other Cretaceous form shows significant 
similarity to the new genus, making more com- 
prehensive comparisons necessary. 

The characteristic general appearance, includ- 
ing an acuminate metasomal apex with a (sup- 
posedly) short, mostly internal ovipositor, com- 
bined with the hardly modified venation 
(particularly in the hind wing) and 12-segment- 
ed female antenna clearly indicates an aculeate 
wasp. The pre-aculeate family Bethylonymidae is 
excluded from consideration because the metaso- 
ma1 apex is not yet modified in this family 
(Rasnitsyn, 1975). 

Within Aculeata, the new genus shows no 
reliable synapomorphy with any group, possibly 
also because of incomplete information on the 
fossil. Relationships within Chrysidoidea are 
unlikely because of the 12-segmented female 
antenna combined with several plesiomorphies 
unknown for the Chrysidoidea: hind wing hav- 
ing aculeate groundplan veins that are tubular, 
with r-m and cu-a crossveins having a distal 
position1, and forewing 2m-cu tubular. In con- 



trast, the Chrysiiioidec~ hnvc r e d ~ ~ c t d  venation: 
cvcn thc Pl~lmnriidae havc lost 2m-cu in the 
Forewing and i t1  the hind wing r-rn is shifted 
bnsad. At the sarrle time, the ch rysidid grounii- 
plarl antctItla is 13-segmented, while a 12-seg- 
nlented one is known only i t1  vario~uly rnodified 
forms. 

Among Ac~~leata other than Chrysidoidea 
(Ac~llenta . :  Rasnitsyn, 1980, 1988), 
Lor~*isomorp/~tz nppt-ars plesiomorphic in all its 
known characters. This permits only a prelimi- 
nxy, phenetic classification of thc genus, being 
bdsed on syn~plesiomorphies. The most impor- 
tant plesiomorphy in this case is the basal position 
of lm-cu with respect to the second submarginal 
cell (2rm), which is othenvise known only in 
some Sphecidae, including the majority of' their 
Cretaceous representatives (Rasnitsyn, 1975, 
etc.), Sierolomorphidae and some ants. However, 
the new genus lacks decisive sphecid and ant 
synapomorphies, such as a modified pronotilm in 
the former, modified metasomal base and reduced 
venation in the latter. As for the 
Sierolomorphidae, its only genus Sierofomorphn 
retains in its forewing, despite some evident mod- 
ification, all the aculeate groundplan veins, at 
least the nebulose ones   sen st^ Mason, 1986), and 
in general its forewing venation is comparable to 
that of Loreisomorphn (fig. 2). An exception is che 
loss of the section of RS delimiting 2r and 2rrn in 
Sierofomorpha. However, a remnant of RS is 
retained in this genus in the same position as in 
Loreisomorphn. The hind wing is considerably dif- 
ferent in Sierolomorpha: crossveins are shifted 
basad, and the veins become nebulous distad of 
crossveins. These modifications are, however, gen- 
erally characteristic of various minute wasps. It is 

possible to tcntntively consider the new genus as 
close to, although not necessarily holophyletic 
with ~irrokorrlnr~~/~~l, and to consider it a reldtivr of 
Sier~lornor~hidae until there is more itlformation 
on the genLLs. This decision should not obsc~~re  
the fict that Lort~isottlorp/~a might represent a 
~ K O L L I )  ancestral for the entire Aculcnta s.s. 

Type species: L. t~trsc.irnbrtrri Rasnitsytl, llrw 
spt-cies; Upper Cretaceous, 'T~lronian; Nrw Jersry, 
U.S.A. Monotypic. 

Etymology: the generic name is an anagram of 
Siero fomorphn. 

Loreisornorphn nnscimbtwei Rasnitsyn, 
new species 

Fig. 1 

Description: Color unknown except for wings 
with R and pterostigma dark (R before apex and 
pterostigma at base and very short apex lighter), 
other veins light piceous. Antennomere propor- 
tions difflcidt to discern, scape and most flagel- - 
lomeres possibly 1.5-1.7 times as long as wide, 
pedicel transverse, apical flagellomere relatively 
thin. Mid coxa the shortest, hind one the longest; 
femora only slightIy differing in size, with hind 
femur the longest and much shorter than head 
width; tibiae of nearly equal length to respective 
femora; tarsi much longer, with basitarsus longer 
than two following tarsomeres combined; aroli- 
um well-developed. Forewing with cell 2rm sub- - 
triangular (very short between r-rs and 2r-m), 
3rm shorter than high, only slightly converging 
toward forewing margin, receiving 2m-cu before 
its midlength, 2r-m and 3r-m almost straight 

1 Distal position of the hind wing cu-a is commonly considered apomorphic (e.g.. Brothers, 1975), but this inference 
appears unsound. In sawflies, for instance, the reverse is definitely true. Lower parasitic wasps are variable 
(Ephialtiticlae have CLI-a usually at  or basad of the end of M+CLI ,  Karacavitidae, Praeaulacidae and lower ichneu- 
monoids I'nrei~.l~nezlrnorr Rasnitsyn and Z n y c l o m  Townes - in the distal position). Pre-aculeate Bethylonymidae usu- 
ally have CLI-a in a distal position in forms of larger size (Bethyloryrnrrs Rasnitsyn, Krrrntrruiolrr Kasnitsyn) and basal 
cu-a in smaller ones (Betlylorymrllns lbsnicsyn). A majority of the Lower Cretaceous Ac~lleata I.$. (Sphecidar: 
Angarosphecinae $.I., Tiphiiclae: Arcl~itiphin Darling, Vespidae: IJrioruespn Carpenter and Kasnitsyn) show cu-a rnrec- 
ing CLI disrad of che end of M + C u .  



(arching very slightly outward). Hind wing with 
r-rn distant horn KS basc (or more than two 
tirncs its length, cu-a distant of M+Cu Fork for 
less than its length. blccasoma looks widest s~tb-  
bas,llly, possibly due to postmortem distortion 
atldlor ilnevrn thickness of thc rnilky coating. 

Measurements (rr~rn): body length cn. 5 . 5 ,  
head hrigllt co. 1.2, mid t'cmur, tibia, dnd basitar- 
sus length ca. 0.7, 0.7, and 0.35, respectively; 
forewing length LIP to .lpex OF m'lrginal cell 3.0. 

Type: Hnlntype: AMNH NJ-380, Department 
of Entomology, AMNH, a complete &male wasp 
with slightly cut head (both sides), thorax (one 
side), and part of legs, 2nd badly obscured by a 
milky coating (except wings). Labelled: "Amber: 
Late Cretaceous1 New Jersey1 Middlesex Col 
Sayreville, White Oaks Pit1 1995, coll. Paul 
NascimbenelAMNH no. NJ-380 (PN-119)". 

Etymology: specific name after the collector, Mr. 
Paul Nascimbene. 

References 

Brothers. D.B. 1975. Phylogeny and classification of the 
aculeate Hymenoptera, with special reference to 
Mutillidae. University of Kansas Science Bulletin 50: 
483-648. 

Carpenter, J.M. & A.I? Rasnitsyn 1990. Mesozoic 
Vespidae. Psyche 97: 1-20 

Darling, C.G. & M.J. Sharkey 1990. Chapter 7. Order 
Hyrnenoptera. Pp. 123-153 In: D. Grimaldi (ed.). 
Insects from rhe Santana Formation, Lower 
Cretaceoi~s, of Brazil. Bull. Amer. Mils. Nat. Hist. 
195: 1-191. 

Crirnaldi, D., A. Shedrinsky Pc T.P. Warnpler 2000. A 
remarkable deposit of fossiliferous amber from the 

l lpper C:ret.~ccot~s (Tt l ro~~inl~)  of New ]cl.scy. 
t%ackl~irys l'i~hlisl~c.rs, L.ciclcr1: 1-76 [this vcrlt~r~~c(. 

tvI;~sorl, \V[l.bl. 1980. St:lnJartl tlrawil~g convcr~tions ;~nd  
tlcfinitio~ls for vcll:ltiotl;~I :~ncl < ~ t I ~ c r  f ~ ~ t i ~ r c s  of wings 
of Hylllcnoptcra. ['roc. 111t. Sos. W;lsIl. 88: 1-7. 

Rasrlitsyn, A.P. 1'175. Hyrncnc~pter;~ Aposrita of 
hlcsozois. 'rr.lris. P ~ ~ l c o r ~ t ~ ~ l .  Inst. Ac;ld. Sci. IJSSR. 
147. N~utk:~  I'rcss, h~Ioscclrv. (34  p. (in l<i~ssi:~ri). 

R:~srlitsyr~, A.P. 1980. Origin and evol~~tion o F  

Hymcl l c~p tc~~ .  Tr:~rls. Palcontol. Inst. k a d .  Sci. 
USSR. 174. N.ILI~:L Prcss, Moscow. 192 p. (in 
Rt~ssian). 

Rasnitsyn, A. P. Ic18(i. Vcspida (= Hymcncrpter;~). It!: 

Rilsnicsyn A.1? (ed.). Insects in the Early Cretaceous 
Ecosystelns of tht: West Mongolia. Trans. Joint 
Soviet-Mongol. Paleontol. Exped. No. 28. Nauka 
Press, Moscow. pp. 154-164 (in Russi:~n). 

Rasnicsyl~. A.P. 1988. An outline of evolution of the 
hyruenopterous insccts (order Vespida). Oriental 
Insects 22: 115-145. 

Rasnitsyn, A.P. 1990. Hymenoptera. In: Ponomarenko 
A.G. (ed.). Late Mesozoic insects of Eastern 
Transbaikalian. Trans. Paleontol. Inst. Acad. Sci. 
USSR. 239. Naitka Press, Moscow: pp. 177-205 (in 
Russian). 

Rasnitsyn, A.P. 1996a. New Early Cretaceous 
Embolernidae (Vespida = Hymenopterea: Chrysidoi- 
dea). In: B.B. Norden and A.S. Menke (eds.). 
Concributions o n  Hymenoptera and associated 
insects dedicated to Carl V. Krombein. Mem. Entom. 
Soc. Washington 17: 183-187. 

Rasnitsyn, A.P. 1996b. Conceptual issi~es in phylogeny, 
taxonomy, ancl nornenclati~re. Concributions to 
Zoology 66 ( I): 3-4 1. 

Rasnitsyn, A.E, E.A. Jarzembowski & A.J. Ross 1998. 
Wasps (Insecta: Vespida = Hymenoptera) from the 
Purbeck and Wealden Supergroups (Lower Creta- 
ceous/?~~ppermost Jurassic) of Southern England and 
their biostratigraphical and paleoenvironmental sig- 
nificance. Cretaceous Research 19: 329-391. 



Fig. I .  Loreisorno~hn rrascirrrbenei, new species, holotype no. NJ-380, New Jersey amber, Sayreville; Lar.e Crer.aceous, 
T~lronian Stage, Raritan Formation; fossil in three aspects. Scale bar 1 m m  (as in fig. 2). Dashed line shows cur. off head 
and thoracic parts (two small holes on the head represent antenna1 base - below, and s~ l~ra-an tenna1  projection - above); 
dor.s outline structures obscured by a milky cover. Ve~latiol~al nonlencla~ure standard; other syntbols: ar - aroliurrt, cly - 

clypeus, cx - coxa (cx,, cx?, cxj - fore-, mid-, and hind coxa, respectively), f - femur, mcl- mandibles. N, - pronor.um (N,d.  
N,1 - ir.s dorsal and lateral s~~rfaces, respecr.ively), oc - eye, pmx - maxillary palp, pp - propodeurn, sp - tibid spur, ti - [ibia, 
t l  - tegula. 



Fig. 2. Sirrulomo?phn nigrrjccr~s Evans. forc- and hind wings. Double docced lines show nebulous veins, dasliecl line 
shows wing folds. Scale line 1 mm. 


