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A .
ABSTRACT

-

'

The genus Symmorphus Wesmael is distributed throughout the Oriental, Paledrctic and
Nearctic regions, as well as the northern most Nf‘btropica] region, and appears tq occupy a

relatively isolated phylogeretic position within the Eumeninae. Females of Symmorphus for -

‘those species in which nestifig behavior is known, mass-provision cells in pre-cxisting cavities

with chrysomelid, curculionid or microlepidopleréus»larvae.
. A , . » N

-

Thirty-five species arwrecogni?ed, including three new species and two new subspecies.

Keys are provided for the identification of adult specimens, all species are described and their

. geographical distributions mapped.

Two subgenera.‘ S.( Paras’yrriniorphus ) Cumming and Vecht and S. (Symmorphus)

Wesmael, are recognized. S. ( Parasymmo}phus ) includes S. parvilineatus (Cameron), S.

" momunganensis (Schulthess) and S. negrosensis Cumming and Vecht. Within S.

( Symmorphus) three informal species groups are recognized, with the follewing incluued

species and subspecies: (1) S. hoozanensis group — S. hoozanensis (Schulthess) S. alkimus

‘alklmus Cummmg and Vecht S. alklmus dzaleukus new subspecxes (type \ocahty Sibolangit, N. -

Sumatra), S ambotretus new spec1es (type localny Mt. Omex Slchuan P{/ vmce China) and S.

canlaomcus new specxes (type- localxty Mt. Canlaon Negros Ornemal Phxhppmes) (2) S

.declzws group — §. declivis Harmg. (3) S murarius group — S. murarius (Lmnaeus) S \ :
foveolatus Gussakovsks;, S glasunowz Morawitz, S s:chuanens:s Lee S crass:carms(Panzer) |

S capuvus (Smlth) S angustatus (Zetterstedt) S. albomargmatus albomargmatus (Saussure),

S albomargmatus midas new subspecxes ( type localny Bemsen R:o Grande Valley Sme Park

: Texas USA) S. decens (Kostylev) S wolacezpenms Smka S mzzuhoms Tsunekx S
z-btfasczatus (Lmnaeus) S. deblluatus (Saussure) S. cl:ens Soxka S. connexus (Curus) S

lucens (Kostylev) S. sublaews (Kostylev) S canadensts (Saussure) S projectus Bohart S

2

:‘tukvarenszs (Meade Waldo) S mpterozdes new specxes (type localnty N Yourdou Indla) S



fuscipes (Herrich-Schaeffer). S. apiciornatus (Cameron), S. allobrogus (Saussure), S. cristatus
(Saussure), S. gracilis (th.r’llé) and_S. paralleliventris Soika; ‘

-

A cladistic analysis of 28 characters indicates that S. ( Parasymmorpirus ) 1s the sister
gr‘oup 0 S. (Symmorphus ), with S. parvilineatus inferred to be the sister species of S.
momunganenszs + S negrosenszs within S. ( Parasymmorphus) In the nominate subgenus, the
S hoazanenszs group is hypothesrzed 1o be the sister group of the S. murarius group + the |
' monobasrc S. decltws group Wrthm the S. hoozanensis group, S hoozanensis and S. |
canlaonicus are inf erred 1o be sister species, with S qmbotretu's and S. alkimus forming an
urtclarif ied trichotomy with this Iineage The ref’ationships of the species included within the S.
murarius group are mamlv unreso]ved S. murarius is hypothesrzed to be the sister group of the
S stchuanensrs + S foveolatus + S glasuno:w lineage, of which S. sichuanensis i$ considered
“the most primitive. §. crassicomis S. captivus S. angustatus and S. albomarginatus appear
close]y rela{ed and together may share a sister group reiationship wnh S. decens. In addmon
Ithe f ollowmg sister species pairs are suggested S. vzolacezpenms + S. mizuhonis, S. debilitatus
s S. cliens; S. lucens & S. sublaews, S. tukvar‘ensrs + S. nipteroides, S. allobrogus + S.
cristatus, and-S. grecilis + S. paralleliventris. Available data are insufficient to resolve the
relationships of these lineages to each other, or to. the remaining sp“ec’ies in the S. murarius

roup... . —_ ‘
group.. . —i-
e

e

Companson of these proposed phylogeneuc relattonshrps with the chorologrca] patterns
\\
observed wrthm Symmorphus and other Vesprdae mterpreted in context of current

paleogeographrc and pa}eoclrmatrc reconstructlons suggests the followmg hypotheses about
" historical zoogeo_graphy of the genus (1) Symmorphus appears to have originated in the ~
Oriental r,e'gion at the end of the Mesoz'oic- -(2) div‘ergence of S. ( Parasymmorphus) from S.
( Symmorphus ) probably occurred in the earliest Cenozorc of this regron (3) expansron of S.
‘( Symmarphus ) north into Asxa durmg the early Paleocene accompamed by a north south

2 vrcanance probably\ resulted in producuon of both the more southerly S hoozanensts group and
. . . . 0‘ :

Vi . , Lt ;-.iw.



‘ )
the more northerly S declivis + §S. murarms group lineages; (4) the brief partial northern

wrthdrawal of the Turgai S¥a f rom Eurasra in the Paleocene ma) have allowed westward
Y "

RS

expansr@ of the,S. declivis group + S. mirarius group clade f rom Asia. with re-establishment .
of -this barrier in the early Eocene isolating the ancestral stock of these groups in Europc and

- Asia respectively; (5)- within S. ( Parasyrnmorphur ), differentiation of S. parvilineatus from

the S. momung‘renszs + S. negrosensis clade appéars to be due toa relatxvel) old perhaps carly

&

" mid-Tertiary vicariance, with the much more recent fluctuatmg sea levels of the Pleistocene

presumably responsible for isolation of S. momunganensis and S. negrosensis on separate
Philippine islands; (6) similarly within the S. hoozanensis group, fluctuating Pleistocene sea

| ' .
levels may have allowed for vicariances between S. heozanensis and S. canlaonicus, as well as S.

alkimus alkimus and S. alkimus_ dialeukus; (7) much of the evolution of the cool adalpted. S. -
murarius group probal;ly occurred since the end of the Eocene ‘with permanent wit-hdrawal of
the Turgar Sea altowing the first westward expansron of the _group into Europe possibly at’ the
expense of the European S. declzws group; (8) ’the S. murarius'- S. s:chuanenszs S foueolatus -

S. glasunowi lineage may have been one of the/earliest estabhshed Wllhlﬂ the .'S_';;muranus group; - /V
&))] the vicariant events involved in the separ lion of S.’violacer'perrnis a‘nde. rnizuhonis as well - |
as S. tukvarenszs and S nzptero:des are htypo,lhesrzed to be correlated wnh the orogeny of the
Hrmalaya during the mid -Miocene; (10) the /ancestor of S. graczlis and S parallelrventrzs
probably reached the Atlas Mountams of ndrthern AfTica vig lbcrxa in the late Mrocene wrth S

s o r
‘ purallelzvenms having become isolated therl in the early Plrocene (11) the four New World

. specxes appear to represent separate mvasrdns from the Palearctrc regton vna the Bermg land
bridge, begmmng perhaps as early as the Oltgocene of Mrocene f or the ancestor of S pro/ectus
but probably occurrmg durh\he Pliocene or Pletstocene f or the‘ancestorst of S. cahadenszs S. - |
cr:status and S. albomargmatus (12) f ragmentatron of the range of S albomargmatus durmg

the: late Pletstocene is hypothesxzed to have resulted m 1solatron of S albomargmatus mtdas in-.

CentralAmenca o T SR T
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. chrysomelid, curculionid or microlepidopterous larvae. ‘ f

. W

1. INTRODUCTION

The genus Symmorphus Wesmael is a member of the diverse, although relativelv

unstudied vespid subfamily, Eumeninae. Adults of Symmorphus are recognized by the first \g

metasomal tergum, which p'c)ssesses both a transverse carina and median longitudirial furrow, as
well as widely sebérated,Or enlarged cephalic foveae filled with setae in females and a simple
antennal apex in males. As defined hete, the genus contains 35 species distributed Ehroughoul
the Nearctic, Palearctic and Oriental régions, with. undoub-gdly more undescribéd species to be
discovered in the 1af1er region. Unlike females of most'dther eﬁmenine taxa, which usually

proyision their nests exclusively with larval Lepidoptera, females of Symmorphus (for those
speciégiin wh.ich“nes(ing behavior is known) mass-provision cells in pre-existing cavities, with

¢ The taxonomic history of S ymmorphus has been primarily one of isolated species

descriptions proposed undeér a variety of generic names, beginning with description of Vespa-

muraria by Linnaeus in 1758. This approach, in conjunction with regional revisions treating"

: P ‘ . 4
several species, the most noteworthy being those of Saussure (1875) for North America,
Berland (1928) for France, Bluthgen (1961) for Middle Europe and Soika (1975) for Japan, '
has proceeded with little comparative basis, creating confusion over species identities and

considerable potential for synonymy.

' .In addition, relationéhiﬁs,of Symmérphus to ihe rest of the Eumeninae have remainca
unclear. I"ossessionvof a"transverse carina on ‘rﬁ'éltasqmal tergum _l"h'a‘s generally been éor;;idérédl |
eviﬁenc_e, for a relationship néar' Ancist‘rocerus (see for_exar;éple Sqika; .1941 p 1_60-), whnli the
sirﬁplé male antenna.I apex émd larvéi curculiopid proyisibns, fea;ure‘s.:o’fv' other nonv-eumetnin:c’
Vespidae (Carpenter and Cumming, 1985) pq;gmially‘suggest a Vefy earfy éume@in_e bn’giﬁ.
Recently, Ca‘rpent.e-’r‘an'd Cumming (_198‘51)_~t‘e:;17tative'ly placed'Symmbrp'hus as the sister grdﬁp\ o
a monophyletic ;léde éontai;ling Od?gérus'. Pt_erobh“ei{ﬁs and reiétéd ée.ne.ré,' on the ﬁésis‘ of

B

o
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similarities in the cephalic foveae of both groups. However, subsequent detailed examination of
this character system by Cumming and Leggett (/1\985) indicaied that these similarities probably

developed independently in, both Symmorphus and the Odynerus- Pterocheilus lineage.

Thc’ prirﬁary purpose of this contribution is to clarify the classif icagion of Symmorphus
and p'ro;'ide workable keys for iden‘lificat“ion of adults: In addition, phylogenetic and
zoogeographic aspe.cts of the genus are considered, including discussion of the rélati‘onships of
Symmorphus to the remainder of the Eumeninae. It is hoped Lhél this revision will provide
stimulus for further resea}:;h on this interesting genus of w;;sps', inguding promotion of

v}orld-wide, rather than just regional, revisionary studies on other Vespidae.



-8
\

-

2. MATERIALS AND METHODS

2.1 Materials

This study is based on examination of approximately 20,000 adult specimens of

Symmorphus and other eumenines, borrowed from 73 institutions or individuals listed below.

Acronyms given here, are used th&oughoul the text, to indicate deposition of specimens. o
AEIl American Entomological Institute, Gainesville, Florida, USA. (H. K. Towncg}g‘l
AMNH American Museum of Natural History, New Ybrk, New York, Uﬂa; (M.
Sy
Favreau)
ANSP e Academy of "Namral Sc'iences_ Philadelphia. Pennsylvania, QSA. (D. Azuma'and
C.E.Dunn) .* )
s ,
AUA Auburn University, ‘{Xubur'n. Al‘ébama, USA. (W.E. Clar¢k)
BMNH * British Museurn (Natural History), London, England, (M. €. Day ag,él C.R.
Yoy -
- Vardy) R ' ' Lot 9“;'7“ o
e 'ﬂﬁn«{ . ‘b &
BPBM "¢ Bernice P. 'Bishop Museum, Honolulu, Hawaii, USA. (G. M. Nishicjia-) * d';":‘] ‘
i T O
CAS California Academy of Sciences, San Francisco, California, USA. (P. H. Agxgud
and W. J. Pulawski) . N
CDAS " California Department of Food and Ag»r'icultufe, Sacramento, Calif ornia, USA.

'(M.S.Wasbauer) -

‘CMP ‘ . Carnegie Mli’seum, Pittsburgh, Pen;isylvaﬁia, USA. (G. Ekis and G. E. Wallace)

Y
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CNC -
CNM

CSu

Cu

CUSC
DANC

DEI

ETHZ

" FSCA

GUSC

INHS

N

{
Canadian National Collection, Agriculture Canada, Ottawa, Ontario, Canada.

+(L. Masner)

Colombo Nationat Museum, Colombo, Sri Lanka. (via K. V. Krombein, )

 USNM) ' .

Colorado State University, Fort Collins, Colorado, USA. (H. E. Evansz)\
. } f D )

Cornell University, ithaca, New York, USA. (J. M. Carpenter and J. A.

Schafrik)
Clemson University, Clemson, South Carolina, USA. (J. C. Morse)’
H. V. Danks collection [private], Ottawa, Ontario, Canada.

Igstitute fu't Pflanzenschutzforschung [formerly Deutsches Entomologisches

Institut], Kleinmachnow, Eberswalde, DDR. (J. Oehlke)
Eidgenossische Technische Hochschule, Zurich, Switzerland. (W. Sauter)

Florida State Collection of Arthropods, Florida State Department of Agriculture

and Consumer Services, Gainesville; Florida, USA. (L. A. Stange)

K. Guichard collection [privale‘],'Lox.ldon. Englang.

J. Gusenleitner collection [private], Linz, Austria.

Institute of _ Biology and Pedology, Faf Eastern Sﬁientif ic Cénter, \’1adivostok,

e

RN

USSR. (N. V. Kurzénko)
Illinois Natural History Survey, Utbana, Illir_lp/i\s;‘,;‘USA. (W. E LaBerge)

VAL
A
” R

Institut Royal des Sciences Naturelles, Brussels, Belgium, (P. Dessart)
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IZAS

IMCU

LACM
LARS
LEM

LS

MCzZ

MHNG

MIZT

~ MNHP

MSNV

MSUM

NAMC

NCSR

" 'T. Nambu ‘collection [private],rYor.i'.‘,'t; J‘ap:_a'nb.‘d' L

Institute of Zoology, Academia Sinica, Beijing, People's Republic of Chin'a'.

(Lee Tie-sheng)
Designates specimens in my personal collection.

Los Angeles County Museum of Natural History, Los Angeles, California. USA/.

(R. R. Snelling)

Lethbridge Agriculture Research Station, Agriculture Canada, l.cthbridge,

Alberta, Canada. (K. W. Richards)
(¢} . \\

Lyman Emomo.logical Museum, McGill University, Ste. Annc de Bellevue,

Quebec, Canada. (V. R. Vickery)
Linnaean Society, London, England. (via M. C. Day, BMNH)

Museum_sf Comparative Zoology, Harvard University, Cambridge,

Massachusetts, USA. (R. J. McGinley and M. M. Pearce)

Muséum d'Histoire Naturelle, Geneva, Switzerland. (I. Lobl) -

Museo ed Istituto di Zoologia Sistematica, Universita di Torino, Torino, laly.

(via A. Giordani Soika, MSNV)

~ Muséum National d 'Histoire Naturelle, Paris, France. (S. Kelner - Pillault)

<

Museo Civico di Storia Naturale, Venice, laly. (A. »Gic?‘)‘rd'ani Soika) e

. L3
BN *

Moscow State University Museum,Mq_scvo'w, USSR. (A V Antropov) . .

P
e

. North Carolina State Univejsity, Raleigh, No'rt‘lh' -Caxolina, USA. (C. Parron)

4
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" NHMB ﬁaturhistorisches Musem, Basel, Switzerland. (W. Wittmer)
NHMV Naturhistorisches Museum, Vienna, Austria. (M. Fischer)
NMVM - National Museum of Vicloria.iA(PbOtsf ord [formerly Melbourne], Victoria,

Australia. (A. Nebaiss)

NRS Naturhistoriska Riksmuseet, Stockholm, Sweden. (K.-J. Hedqvist and L.-A.

Janzon) ”
NSMT National Science Museum, Tokyo Metropolitan University, Tokyo, Japan. (R.

Ishikawa and J. Kojifna‘?x

. P
ODAS Oregon Department of Agriculture, Salem, Oregon, USA. (R. L. Westcott)
OSu Ohio State University, Columbus, Ohio, USA. (C. A. Triplehorn)
osucC Oregon State University, Corvallfs, Oregon, USA. (G. R. Ferguson)
- ) ¢

PAGC - G. Pagliano collection [private], Torino, Italy.
PMV ) . Provincial Museum, Victoria, British Cdlumbia, Canada. (R. A. Cannings)

'RNHL Rijksmuseum van Natuurlijke Histoire, Leiden, Netherlands. (C. van

. Achterberg and J. van der Vecht)

P
L

‘ROM ~Royal Ontario Museum. Torontop, Omarid, Canadaf (G.B. Wiggins)
SMEK Snow Museum of Entomology, Unilversity of Kansas, Lawrence, Kansas, USA.
"' (C. D. Michener) " B -

“SMF - Senckenberg Museum, Frankfurt am Main, BRD. (J.-P: Kopelke) v

TAMU - Texas A & M University, College Station Texas, USA. (H. R. Burke and §. J.

\
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T™B |

UAE
UAF

UCB .
UCD

UCR

UGA

uGO

UM

UMAA

UMSP

“USNM"

©UwL

'USA. (J. A. Chemsak) '

N vandA S. Menke)

Unij/ersity o’f W)}oming; Laramie, ‘Wyoming, USA (R. Lavigne) . '

Merritt)

_ 'I:ermészenudomény'i Mizeum, Budapest, Hungary. (J. Papp and L. Zombori) _

Um’versit,\'. of Albena, Edmonton. Alberta, Oenada. (G. E. ‘Ball)

University of Arkansas, Fayetteville, Arkansas, USA.‘(R. Chenowith)

%

Essig Museum of Entomology, University of California, Berkeley. Calif ornia.

f .
University of California, Davis, California, USA. (R. M. Bohart and R. O.

Schuster)

¥

/\ University of California, Riverside, California, USA. (S. 1. Frommer) '

L2

Uhiversity of Georgia, ‘Ath,ens. Georgia, USA. (C. L. Smith and C. K. Starr)

‘University of Guelph, Guelph, Ontario, Canada. (S. A. Marshall and D. H.

Pengelly)
University-of Idaho, Moscow, Idaho, USA. (W. F. Barr).

Umversny of Michigan, Ann Arbor, chhxgan USA (R D. Alexander and D Vo

P. Cowan) o S oL

d

' _Uhive;siiy of Minnesotal,SL.'!;aul. Mfﬁnesoﬁa. USA.‘(P.‘J ) C}ausen) o

_Nauonal Museum of Natura] Hrstory [formerly Umted States Nauonal

e

" Museum], Smlthsoman Insmutlon Washmgton D C USA (K. V Krombem

e 5
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UWM QUmversm of Wxsconsm Madxson Wlsconsm QUSA XS. Krauth)
§ ’, Yo o : A : | ,\- Sm”ff" - - ' ) ’ N A
. UZIL Universitets Zoy]org_is-ka Institut, Lund, Sw;den; (R . Danielsson) ‘
. l . . | . ) -.h N LN
VPI Y irginia Polytechmc lnsulute and. Slale Umversxtv Blackburg anglma USA
»
Tyow ('M Kosziarab)
o _ 3
' . : 5 i
" WSU Washingidn StatdUniversity, Pullman, Washing[on, USA. (W. J. Turner)
. g o ,
N M% . .
& . . . !
YAMC Sk. ?aman: collection [private], Kagoshima Lﬁmversuyi Kagoshima, Japan.
~ . £ | oY, : . : ’ N ‘
WAIS E ZOologiéél Institute, Academy of Scfences, Leningrad, USSR. (V. } Tobias)
Re : " . R y — '
ZMHB Zqoi‘"t)giscﬁes Museum, Humboldt - Universit4t, East Berlin, DDR. (F. Koch) ~
' K L 7 . » . é . ..‘ . N . ' ] h'
zMUcC Zdologisk Museuﬁl, Universitets Copehhag%n, Cbpgr;hagen. Denmark. (B. '
( Peteisen and ‘O."Lomh&%? < o ,
.I ) | e o . } : . :
ZSBS Zoologische Sammlungen des Bayerischen Staates, Munich, BRD. (F. Bachmaier -
‘and E. Diller)’ o .
, ) ‘
PR - 2.2 Methods’ ﬂ‘?
’ ’ P
® ~ 2.2.1 Specimen examination : »

)

Dried aduit specxmens were exammed with a Leitz Wetzlar stereoscopxc mzcroscope
Punctauon and sculpture were more easily dxscemed when refl¢cuon of light of! f the specimen

being ex.amuled wgs_'reduced. This was accomplished by mounting a piece of mylar drafting film

s

o Methods used to infer phylogeneuc relatnonshlps among spec1es of Symmorpius, are
dxscussed in chapter 6. .

.Y
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to the specimen holder, between the specimen and the light source. In addition, details of
8. . . - . .
. certain structures were examined with the aid of a Cambridge Stereoscan 250 scanning electron

microscope.

g‘,

2.2.2 Sex determination

Like most other aculeates, males of Symmorphus possess seven visible metasomal

segments and an antenna with 13 articles, compared witi: the female condition of six visible

-

metasomal segments and an antenna with 12 articles. In addition, sex can usually be determined
by checking the apex of the metasoma for elongate parameral spines that protrade from the
. 2

" genitalia of male specimens. = e -

-2.2.3 Measurements

Measurements and ratios used in this study are described and discussed below. They
~were obtained with a Leitz Wetzlar stereoscopic microscope at magnifications of 12.5, 50 and

100 X, using an eyepiece reticle with a scale interval of 0.5 mm at 12.5 X.

Head —-Hexght and W1dth of the head (fig. ) are measured in f Tontal v:ew with the,

head oriented so that the entire ocellar triangle is just in view. Head height is measured
,‘) 8

medxallv from the moss apical margin of the clypeus to the dorsal margm of the head. Hcad

width is the maximum wndth including the eyes. A ratio of head height to width provides a
[ ] . L .
- measure of degi‘ee'of elongation of the head.

e

Clypeus.—Mégsurements of the clypeus (fig. 2) are taken in frontal view, with the
clypeus oriented as flat in the plane of the reticle as possible. Clypeal height is measured from -

the most apical margin of the clypeus to the frontoclypeal suture, while clypeal width is the



10

maximum width including the lateral lobes. Clypeal height to width ratio provides a measure of
' g #

degree of elongation of the clypeus. o

Verte-x .—The ocular‘ ocellar line (OOl is the minimum distance between the inner eyé

margin and the outer margin of the posterior ocellus. The lateral ocellar line (LOL) is the
: I

minimum distance between the inner margins of the anterior and posterior ocelli. Both
mca;uremenls are conveniently expressed as ratios of the posterior ocellar line (POL), which is
the minimum distance between the inner margins of the posterior oéelli-(ﬁg. 3). Cephalic
foveal diameter is the maximum diameter of a single fovea and is expressed as a ratio of
-trans -scutal sulcus length 10 compensate for foveal differences based on bo;ly size. The cephalic

foveal interval is the minimum distance between the inner. margins of both foveae (fig. 3). It is

' : : : L )
conveniently compared to the adjacent POL, by expressing the interval as a ratio of the POL.

Antenna.—Measurements of article 13 of the male antenna are taken in profile, with
length of the article measured along the inner margin and width measured basally at 90 degrees
to the length measurement. Length to width ratio for this article provides a measure of degree

of elongation of article 13.

Trans’-scutal sulcus.—Length of the trans-scutal sultus (fig. 6) is the average length of ‘
thev medial portion of the sulcus, measured. from its posterior margrﬁ to the trans-scutal
articulatibn, which is extended along the amerior edge of ihe sulcus .(T'use of average length of
the rped:ial portion of the sulcus is necessary, because in some Specin‘mns iﬁegularity along the '

- posterior margin of the sulcus causes le,ngth measured at the midline alone, to i)e greater or. less
’
than mxght be expected based on specxmen size). Length of the trans scutal sulcus appears to
" vary propomonally wuh size of a spec1mcn and unlike many other features (e g ocellar
diameter) does not vary sngmf xcantly between specnes of Symmorphus As such this -~
| measurement is usefully incorporated into ratios w1th those of other structures to compenstate

for dlf f erences correlated with body sxze



Propodeal superior shelf .—Length of the propodeal superior shelf is measured

medially, with the entire mesosoma (but not necessarily the shelf) oriented horizontally (fig.

.

'S). Shelf length is expressed as a ratio of trans-scutal sulcus length, to compensate for

differences based on body size.

) Metasomal tergum 1.—Measurements of metasomal texgum 1 (fig. 7) are taken
dorsally, with the postcarinal area oriented as flat in the plane of the reticle as possible. Apical
width is equivalent to the maximum width of the tergum. Carinal width is measured along an
imaginary line, drawn between the most posterior lateral pojnts of the transverse carina as
viewed dorsally, so that irrcgrxlariry alongrhe mediai portion of the carina is disregarded.

Posticarinal length is measured medially, from this imaginary carinal line 1o the apical margin

um. A ratio of postcarinal length to apical width provides a measure of degree of
elongation of \he postcarinal area, while a ratio of carinal width to apical width measures

degree of convergence of the postcarinal sides towards the base ol mctasomal tergum 1.

\
3
!

. Metasomal segment 2 —Measuremems of metasomal vtergum 2 are 1aken dorsally

Width of the tergum is lhe maximum wrdth. while lengtH of the tergum is measured medlall)
and does not include the longirudinally ridged base usually conccaled under the apex of
metasomal 'tergum 1. Tergum 2 length 1o width ratio provides a mezrsure of degree of elongation
of metasomal tergum 2. Len'gth of the apical margm of metasomal segment 2 is the maximum
length on elther tergum or sternum Apical margm length is expressed as a ratio of trans- seulal{

'sulcps length, to compensate for dlf ferences based on body size.

Bodv length.;Length of the body is taken ds the combined vlenglh of hcad, mesosomé, ,
’ metasomal tergum 1 and metasomal Lergum 2, with each regron onemed horlzomally and
'measured dorsally This measurement eliminates diff erences due to flexure, or telescopmg of

the ret‘ractnble]segmems of thc mctasoma.



" 2.2.4 Illustration

Line drawings of structural features were made with the aid of a camera lucida attached
to a Wild M5 stereoscopic microscope. Drawings were altered before inking so that
characteristics of each species were drawn in comparable positions. After inking, drawings were

compared to the structure for accuracy.

Scanning electron micrographs were made with a Carnbridge Stereoscan 250 scanning
electron microscope (SEM). Spccirnens tc be photographed were prepared by first soaking them
_m a 50% solution of concentrated ammonium hydroxide until they were relaxed and clean. Any
rcrr;ziining dirt was removed, by- transferring specimens in ammonium hydroxide soluti ' , toan
u]trasduic cleaner for briefl periods. Specimens were then rinsed in distilled water and
dehyvdrated in 70% and 95% ethyl alcohol, before being air dried or critical point dried. If a
specimen was to be air dried, it was soaked briefly in chlorof orm after dehydration, 10 promote
rapid drying so tha'r setae would not adhere to the cuticle. Specirriens were therl attached to
SEM stubs using double-sided sticky tape arxd grounded with silver conductiug ‘paim. If -
sculptural details of a specimen were obscured by setae, the setae were removed with a small '
amouml of adhesive on the end of a pixr, scratched from double-sided tape, as described by

Gibson {1985). After final removal of setae and any minute particles of dirt, specimens were

coated with gold in a sputter coater.

2.2.5 Terms and word usage

Terms- used for adult structure ( figs. 1-60) prlmanly follow those in Carpemer and

i

: Cummmg (1985) Descnpuon of surf. ace sculpture and punctation f ollows Harris ( 1979) while
names used for propodeal carinae are th‘ose proposed by Bohzirt and Stange (1965)' Thie gr‘oove

dlvxdlng the mesoscutum (excludmg the a)ullaév) from the mesoscutellum has been generally

~—

Ex '~

ref erred to as the trans- scutal suture in aculeates (Duncan {939 Snodgrass 1935) In
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specimens of Symmorphus it is formed e)' the trans-scutal articulation, a line of flexibility,
anteriorly, as well as a prominent invaginated ridge (sulcus sensu Daly, 1964) postériorly. The
trans-scutal articulation occurs in most apocritans and a few symphytans (Gibson, 1985). The
) n;ore posterior invaginated ridge may be homologous with the medial portion of the
sculo-seutellar sulcus that primitively subdivides the emire mesoscutum from the‘
mesoscutellum‘in Hymerroptera, but is variedl)r prominent in aculeates.. including ll?e Véspidac
and is referred to here as the trans-scutal sulcus. In addition, the terms used for the carinac of
§ .

metasomal sternum 1, which are not similar to the sternal carinae of other cumenines

(Carpenter and Cumming, 1985), are newly proposed.

In certam instances where features of taxa are drscussed referente 10 membershxp
within the taxon being referred 1o is omitted, if the main point is obscured by addition of such

ﬁhrases as "members of ", "females of ", "males of species of " etc.

- At

. 2.2.6 "Species and subspecies concepts

«

The concept of species adopted here, is eésentially that of the evolutionary species
corrcept of Simpsorr (1961) and Wiley (1978, 1981), while considering interbreeding among
indii/iduals ef a bisexual species an impenam comporent in 'species eohesionv. Although not
directly ebserved, ev_olutiohary identity and repro;iuctive_isolation are mf erred on the ba‘sivs'of‘
t:wo eriterfia, that of 'phenetic divergence and geographical diétribution. Ferms diff ering inv,at |
least two attributes that occur sympatncally are consrdered separate species,-as are allopamc
- forms that exhibit a similar degree of phenetlc drvergence Very similar fi orms that differin
-only a single feature, or geeg'raphi(:ally separated forms cc_mnected by extensw_e clrnes of

‘ intermeqliate specimens, are both recognized as belonging to single species.
' B ’ ‘ ‘ . ' L e

B A Subspecies-is here considered a geographicaily separate portion of a spevies, not .

connected by extensive clines of intermediate specimens, that consistently differs from the



remaining portion of that species by a single feature. Subspecies are recognized in only two

species, Symmorphus alkimus and S. albomarginatus.

2.2.7 Descriptive format °

‘ . . ’. .. AT .
For previously described specics or subspecies, reference to the original publication of
the valid name and each junior synonym is provided, with repositories of primary types

- following in parentheses. Misidentif ications where determined, are also included in the

G o

F 1
synonymical list, which is presented chronologically, with questionable synonyms given last.

Where applicable, alternate senses of listed nominal species are provided for.cross-refetrencing

"
L4

purposes, following the synonymical list.

Label data‘for primary types and allotypes, of both new and described species,

e

. ’ . . 6}
_including subspecies, are cited in full, following the sysiem described by O'Hara (1983). Labels
are hsted from.the top downward wnth data from each label enclosed in quotation marks and
the lines of each label delrmrted by obhque slash marks Data are recorded exactly as found on

5 -

- the labels, with additional information mcluded in square brackets Label data f or .
paralectotypes and paratypes other than allotypes are listed alphabetrcallv and in 2 umf orm
manner, although treated less rigorously than for other tvpes. Reposxtorles f_or'all types

examined are given.in parentheses. !

it

-Additional diagnostic information to that given in the keys, 'including.comparison with
snmllar taxa is provxded prtor to both subgenenc and specxes leve] descrlptxons under the
headmg "Recogmtton Determtnattons made w1th the keys should be vernf’ ied by cOnsultmg
this sectton under the pertment taxa.

Due to time constramts mvolved w1th the completron of thts dtssertatron complete )

-

' ,descnpuons are presented for only the first 12 mcluded specxes Remammg species are descnbed



* cursorily through reference to Tablés 1 through 4, which give measurements and important
character states for each species. These'species will be fully des,cp:bed in the published version .
of the p_reSem work. Variation is included throughout each species description, although

‘ variation observed 10 occur along geographic clines is additionally discussed under a separate

heading.

’

Information coneerning geographical distribution and adult seasonal occurrence is taken
from label data. These data, exchisive of locality records previously given for type material, are
listed for each inéluded species and subspecies in the f ohowing manner. For Old World taxa,
localities are listed alphabetically by country, with countries arranged alphabetically- Since
records for many of th.e ‘La’xa are numerous and excessive relative to inf. orm'alion‘sup_plied_ the
data are summarized for each country, if there are more than five localities recorded. },n such
.in.stances only the earliest and Iatesl seasonal records are listed, in addition to records along the
periphery of lhe ranée. However, all records from USSR are given, due to the relatively small

| number of specimens examined for the yery large area represented. New World taxa are
similarly listed for each province (Canada) and state ( USA), rather than for each country,
with provinces arranged from east 10 west and stales arranged alphabeucally However, agam
because of the telatively small number of specimens examined for the large area represented all
records for Northwest Territories, Yukon and Alaska are listed. To facilitate comparison.-all
collection dates‘are presented 'in a uniform r'nanner‘ in the order of day, rnonth ( inv Rdman 4

| numerals) and year 1In addition, dlstnbuuonal inf ormauon is vrsually deprcted and further
summanzed wn}Lshade rnaps provrded for each species and subspecres Finally, 1f less than 25

non- type specrmens of a particular specres ot subSpecres were exammed reposnorxes f or each

specrmen are grven in parentheses following the label data.



3. LIFE HISTORY

-

)‘\‘ . - 4

3.1 Prospectus ) . ‘ 5

Due 10 time constraints involved with completion of this dissertation, I present here

on,l,\" a brief outline of what will appear in this chapter, in the published version of the present

work .

Information gathered from specimen labels, trap-nesting studies, personal observations
and published accounts, will form a basis for discussion of the following aspects of life history
of Symmorphus species: habitats occupied, seasonal activity, nesting Tequirements, prey taken

(see Tables 3 and 4, character 37’) and mating behavior. -

..................

: Based on records in Berland 1928 Blmhgen 1943 1961; Evans 1973; Grandi,
1961; Guichard, 1972; Iwata, 1938;. Jorgensen, 1942; -Krombein, 1967; Lith, 1964; :
Malyshev, 1911; Maneval, 1932; Medler, 1966; Nxelsen 1932 Richards, 1980; -Weaver

- and Dorsey, 1965 and Wﬂcke 1952

- 16
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4. COMPARATIVE MORPHOLOGY

4.1 Prospectus

Dile to time constraints involved with completion of this dissertation. I present here
only a brief outline of what will appear in this chapter, in the published version of the present

work .

Patterns of variation observed, speculations on functional significance (where
appropriate) and usefulness in delimiting taxa, will be discussed for character systems of the

following adult features of Symmorphus sﬁecies: size, punctation, sétation, coloration, head,

~

antenna, mouthparts, prothorax, mesoth()rax. metathorax, legs, wings, propodeum, metasoma

and genitalia. In addition, lack of useful characters on immature stages of Symmorphus will be
. » .
noted.



5. CLASSIFICATIQN

5.1 Genus Symmorphus Wesmael

Symmorphus Wesmael, 1836. Subgenus of Odynerus Latreille. Type-species: Odynerus elegans
Wesmael, 1833 (designated by Richards. 1935).

Proloﬁ‘ynerus Saussure, 1855. New narne for Symmorphus Wesmael, based on supposed

’ homonymy with Symmorpha Klug, 1807.

°bdy'n‘eru‘s Latreille sensu Bluithgen, 1938°. Type -species: Veypn muraria Linnaeus. 1758
according to Bltithgen. '

Koptodynerus Bluthgen, 1943. Subgenus of Odynerus Latreille sensu Bliithgen. rTypé-species:
Symmorphus Jeclivis ﬁartlig, 1932 (monobasic).

Parasymmorphus Cumming and Vecht, 1986. Subgenus of S ymmorphus Wesmael.

Type-species: Odynerus ( Symmorphus) gomunganensis Schulthess, 1934.

Notes about synonymy.;Blnthgen (1938, and subsequent paners) accepts Westwood's
(1840) designation of Vespa muraria Linnaeus as the type of Odynerus Latreille, although, as
Rxchards and Vecht (1968) note the type of Oa’ynerus had been fixed by Shuckard s earlier

desxgnauon of V. spinipes Linnaeus in 1837 In addmon .Bluthgen (1938 1961) regards

X
Ashmead 's (1902). desxgnauon of V. sinuata Fabricius as the valid type of Symmorphus

]

Wesmael even though Richards (1935) mdncates this specres was not orrgmally mcluded when
Wesmael proposed the name in 1836. Blathgen ( 1938) apparently accepts Ashmead s |
desrgnanon because earlier Wesmael E 1833) lrsted V. smuata Fabncrus asa Jumor synonym of
one of the o,ng_rna_lly 1nc1u‘ded-species. 0. bifasciazus (I.-innaeus). However, as Vecht (1966)
points out, it 1s uncertain whether wéér'rfaél stili r.egaf:dled V. sinuat‘aFabrici'us'acsynonym of 0.

..................

’ Blitthgen refers to the genus Symmorphus as Odynerus in all his- subsequent papers
conicerning this taxon. . ’
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bifasciatus (Linnaeus) when he later proposed Symmorphus in 1836. Therefore, Richards'

(1935) designation of O. elegans Wesmael as the type of Symrorphus, must stand.

Recognition.—Adults of S ymmor phus are distiﬁgufshed from those of other eumenine
genera by the first metasomal tergum which possesses a {ransverse catina followed by a median
longitudinal furrow (figs. 11, 12), widely separated or enlarged cephalic foveae filled with setae

in females (figs. 3, 14, 27) and simple antennal apex in males (fig. 28).

IS

VDescvription —Female. Head with height including clypeus 0.91 10 1.16 as high as wide.
Clypeus with height 0.58 10 0.76 maximum width; shallowly to deeply emarginate-abicqlly; in.
profile evenly co'nvex thronghout. or markedly convex through apicdl thl{d.‘ Interantennal
carina prominent, faint or absent. Antermocular space moderately wide, less thao diamoter of
antennal socket. Interocellar area at épproximately same level as remainder of vertex, or
abruptly elevated vertically diret:tly posteriad of anterior ocellus. Ocelli with maximum diameter
of median ocellus 0.75 to 1.60 trans-scutal sulcus lengthv.v_OOL 0.80 10 1.37;OL; LOL 0.44 10
0.68 POL. Vertex wlth cephalic f ovoae very small to markedly enlarged maximum foveal
diameter O 25 10 5.00 trans-scutal sulcus length; a.pproxxmate to widely spaced, mxmmurl/

e
interval between foveae 0. 06 to 1.10 POL; each fovea filled with setae and .boordered or not
'bord;red, posteriorly by a sharp carina. Occ1p1tal carina without sharp angle laterally; not -
- forked _ventral_ly: with or without submedial incisions. Antenna with article 3 (flagellomere 1)

~ of moderate length, approximately 1.5 fo 2.0 times as long as broad. Mandible with four or five -

teeth. Maxillary palpus with*six and labial palpus with four articles.

Pronotum wi amé at crest of atnterlor f ace complete or obsolete dorsally, humcral
'angle obtusely rounfla)d to acute not proyected to greatly pro Jected humeral carma absent
_ pretegular carma/present Notaulus complete or parttally obsolete Tegula emargmate
' mt ly, with posterior | lobe barely extended past parategula Axtllary fossa broadly rounded

-~ not narrow or slit-like. Mesepxsternum with epxcnemlal carina complete and extgnded to

posterolateral margm of pronotum, or dorsally to ermrcly obsolete Pseudostemum w1th or
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without high reﬂe‘xed border along .anlerior margin. Metanotum with dorsal surface narrow to
suerHal fize of posteridr surface. Propodeum with superior shelf present or absent; submedian
carina of propodeu}n complete, or entirely absent to present ventr_all‘y; propodeal valvula
produced posteriorly or short, fused distally to posterolaterajl proﬁeetion of submarginal carina
or free; propodeal orif ice narrowly acute to broadly rounded dorsally. Mid tibia with single
apical spur. Hind .coxa with dorsal carina denttf orm basomedtally Fore wing with second
submarginal cell (1Rs) sessile anteriorly, not petiolate; basal angle of second submargmal cell

(formed by Rs + M) acute_ not truncate; prestigma short, less than half length of posterior

border of pterostigma.

Metasomal tergum 1 broad to markedly elongate’ medial postcarinal length 0.46 to 0.91
aptcal width; sides of postcarinal area markedly to barely convergent towards base width at
transverse carina 0.58 10 0.94 apical width; transverse carina complete or laterally obsolete; -
longitudinal furrow broadly or sharply impressed, very shallowly to deeply depressed: with or
+ without deeper narrow medial sulcus; tergum with or wlthout depressed apical margin. -

Metasomal sternum 1 with basal carina straight and transverse, or deeply curved, or inflated
and ratsed postenorly (f arnt or absent i ‘some species); basal carina fused to or well separated
from, lateral obhque ridges when ridges present medtan longttudmal ridge present or absent.

o

‘ Metasomal segment 2 in profile with base of tergum gradually rounded to obtusely angulate and

_ sternum f lat 1o markedly c0nvex or abruptly truncate postertad of basal sulcus tergum with

'length 0. 78 to 1.26 maximum Wldth’ stemum w1thout basomedran lc’mgxtudmal sulcus; apical -
margm of segment 2 depressed or not depressed shghtly to markedly developed 1ts maximum

| '_ length 0 28 102 50 length of trans- scutal sulcus

(‘

Body small to relanvely large, length 10 apex of metasomal tergum 2,5 0 to 15.0. mm
.-vwnh anterior pronotal f ace obscurely 1mbr1cate to smooth base of metasomal tergum 2 ( under ‘
- apex of tergum 1) longttudmally rtdged and not formtng acannanum short 0. moderately lor)g

pubescence wrth or wrthout lengthened setae an\]ﬁe to yellow to orange red maculatton
s : N . % .
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with hyaline to moderately infuscate wings.

-Male- Similar to female except as follows: mandible with four teeth; pronotum with

humeral angle barely to gfeatly projected.

Antenna with apex simple, terminal articles not formed as coil or hook; articles 9 to 13

or 10 to 13 each with single tyloid, or ft)/zloids absent from a few species.

Length to ape;; of metasomal tergum 2 5.0 10 12.0 mm.

i

Inéluded taxa and geographical distribution.—The genus contains 35 épécies plus two
additional subspecies, classified into two subgenera. It is distributed throughout the Nearctic,

Pajearctic and Oriental regions.

5.1.1 Key to subgenera of Symmorphus :

1. : ‘Propodeum with valvula pi'oduced poslerioﬂy. free distally from posterolateral

A}

pro;ecnon of submarginal carina (figs. 49, 50); meseplstemum with epxcnemaal
e ‘

. carma complete, extended to posterolateral margm of pronotum (fig. 9)7f emale

mandlble wnh FOUT 188N 1vveevreeeeeeeveereeeeeesieeeeiieeas ‘ :
o ST R RO (Parasymmorphus) Cummmgrand Vecht
1. . o Propodeum with valvula short postenorly, f used dlstally to posterolateral

pro;ecuon oT submargmal carma (fig. 51) mesepxsternum wnth epxcnemxal carma

dorsally obsolete n01 extended to posterolateral margm of pronotum (fi xgs 4

-,16) or absent; female mandible wnh five leeth ...... :.,,Ll..;;.;.;“;;ﬁ._. :

o .3 ..... ..... Cees ........ ;'...S (Symmorphus)Wesmael

'
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) _ 5.1.2 Subgenus Parasymmorphus Cumming and Vecht

S

~ Parasymmor phus Cumming and Vecht, 1986. Type species: Od ynerus ( Symmorphus )

a5
-+ .

momunganensis Schulthess, 1934.

f

ﬁecognltion.—ln additio.n to those features given in the kev to subgehera\, members of
S. ( Parasymmorphus ) are readily distinguished from most members of the.-nominate subgenus
by a narrowly acute propodeal orif ice dorsally and depressed markedly developed apical margin
. on metasomal segment 2, although both features are approached in a_few species of S.

&
_+ (Symmorphus) (see- "Recognition” under the nominate subgenus).

Descrlptron — Female. Clypeus shallowly emargmate apically (fig. 57). Interocellar
area at approxlmatel) same level as remainder of vertex, or abruptly elevated vertrcally drrectly
PR Y v
f * posteriad of anterior ocellu%ﬁé?llr reduced or unreduced, maximum drameter of median
: \‘-\,f.ece’llusTlﬁii.@ l’g trans-scutal sulcus length. Vertex with cephalic f oveae small, maximum

~
foveal diameter 0. 42 to 0.50 trans-scutal sulcus length moderately to widely spaced, mtmmum

K.

interval between foveae 0 71 to 1.02 POL; each fovea bordered postertorl) by a sharp t:arma

(fig. 14). Mandrble w_rth four teeth.
. ‘\\
Pronotum wrth carina at crest.of ante?t)r face complete (somewhat f amt;()’dprsally in S.
) negrosenszs) humeral angle obfusely rounded fiot prOJected Notaulus obsole}te or l&mt .
’ medtally, deep postenorly Meseptsternum with epicnemial carma complete dorSally extended .
, o “to posterolateral margm of pronotum (frg 9). Pseudosternum wrthout high rel‘lexed border
f - along anterioy margin. Metanotum with dorsal surface narrow to about half size of, posterior
T .- surface. Propodeum with submedtan carina present ventrally, or absent propodeal valvula
pgl’erxorly produced free drstally f Tom posterolateral pro_lectmn of suhmargmal carina;

*propodeal .orifi ice narrowly acute dorsally (fxgs 49, 50)

NE
Metasomal tergum 1 wrth transverse carina complete longttudmal l'grrow broadly

tmpressed very shallowly 0 shallowly depressed wrthout deeper narrow medral sulcus (fig.

.y




el
11); tergum with or without depresséd apical margin. Metasomal sternum 1 with basal carina
straight and transverse (faint in S. parvilineatus and S. momunganensis). clearly separated from
lateral oblique ridges when ridges present; m‘edian longitudinal ndge present or absent.
Metasomal sternum 2 in profile, mark;dlyfonvex or abrupti)' lruncate posteriad of basal
sulcus; apical margin of segment 2 dep

ed, markedly developed. its maximum length 2.22 10

2.50 length of trans-scutal sulcus (fig. 53). : o

4

Body relatively large, length to apex of metasomal tergum 2, 10.5 to !3.5 mm, with
moderately dense foveolate to foveate major punctures on mefasorpal sternum 1, uniformi
di§[ributed foveolate major punctures on metasomal segment 2 (somewhat sparser medially in
Y parvilineatus), short to moderately long pubescence without lengthened setac, and hghtly {o
moderately inf uscate ‘w'ings. o |

Male. Unknown.

k4
. Included taxa and geographical distribution.—This Oriental subgenus contains S.

parvilineatus, S. momunganensis and S. negrosensis.

L

-

4

5.1.2.1 Key to species of S. ( Parasymmorphus)

1. Metasémai ség’ment- 2 in profile with i)ase of tergum pbtusely angulate and
stemum abruptly truncate postériad of vbasal’su_l‘cus (fig. 52?; metasomal tergum
1 elongat_e, medial pOstcar.iriai length O.;IS apical wi;jth; occ;pital carina with two
subrﬁedial incisions (fig. 13) that delimit sharpvmedian tooth; inte_rocellaf area
unraised ifig. 17). " ................ S. parvilineatus (Cameron)
1. Metasomal segment 2 m profile with base of tergum gradually réunded and |

sternum markedly convex posteriad of basal sulcus (fig. 53); metasomal tergum

1 slightly 'broad. medial postca}mal length .Q_SO to 0:56 apical width; occipital”
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A
carina without submedial incision3, slightly pointed medially (fig. 14);
interocellar area raised, abruptly elevated vertically directlv posteriad of anterior

ocellus (fig. 10). ...l e ettt eae e eaieaaaaa. 2

2(1°). Metasomal tergum 2 with major punctures closely spaced and deeply impressed

(see Cumming ano Vecht, 1986 fig. 1f); propodeum with posterolateral
! projection of submarginal carina broadly attached basally and not elongate,

valvula somewhat truncate apically (fig. 49); pronotal carina raised medially
(fig. 55)..... e .S momunganensis (Schulthess)

2" Metasomal tergum 2 with major punctures moderarel)' epaeed and impressed (see
Cumming and Vecht, 1986 fig. 2f); propodeum with posterolateral projection of
submarginal carina narrow and elongate, valvula rounded dpicglly (fig. 5.0):

pronotal carina evenly arcuate medially. ....................... b aae et aaeaaae,

. S. negrosensls Cummmg and Vecht

5.1.2.1.0.1 S. ( Parasymmorphus) parvilineatus (Cameron)

'QEumen'es parvilineata Cameron, 1904 ('BMNH).
Nortonia parvilineata (Cameron) Bequaert 19”8
Pseudonortoma parvtlmeata (Cameron); Soika, 1941

Symmorphus ( Parasymmorphus ) parvilineatus (Cameron); Curnming and Vecht, 1986. |

1

Type matenal exammed ——HOLOTYPE fi emale labelled: "Type [crrcular red bordered

label]" "Cameron Coll./ 1903-121."; "B. M TYPE/ HYM /18.969."; "Pseudonortoma/

parvilineata/ (Cam ) [female symbol] (BMNH)

.

Recognmon -—In addition to features gwen m the key to specres of S.
1.

- - Parasymmorphus ), specrmens of S. parwlmeatus are dlStmgurshed from those of either S.

y .

momunganensrs or S negrosenszs by presence of unreduced’ ocellx medrally obsolete notaulus

‘4
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distinct mesoscutellar and dorsal mesepisternal sculpture, non - vertical non -crenate metanotum,
propodeum with short superior shelf and ventrally produced submedian carina, metasomal
Iérgum 1 with shallowly depressed longitudinal furrow and short depressed apical margin,
metasomal sternum 1 with ialeral oblique ridges and median longitudinal ridge anteriad of
impunctate polished apex, slightly sparse medial foveolate punctures on metasomal segment 2,
foveolate pun’clures on metasomal tcrgﬁm 3. and black coloration (except white inleran}cnnal '

spot and subapical border on metasomal tergum 1).

Description.— Female. Head including clypeus approximalélmwm)\

Clypeus with height 0.73 maximum width, evenly convex in profilec without more flattened

~

' apical border. Interantennal carina moderately ‘elevated‘, with mediajg\keel ventrally.

 Interocellar area not abruptly elevated, at approxirpately same level as remainder of vertex (fig.
17). Ocelli un"reduced, ,maximun; diameter 61" median ocellus 1.25 trans-scutal sul;us length.
OOL 0.85 POL; LOL 0.46 };OL. Vertex with ceﬂhélic foveae widely spaced, minimum interval
between foveae 1.02 POL. Occipital cari?a w_ifh two submedial incisio“ns (f ig.‘l3) lhaAl delimit -

sharp median tooih.

l
..

" Pronotum with carina at crest of anterior f acg\evenly arcuate medially. Notaulus

5

broadly obsolete medially. Metanotum not distinctly vertical, with size of dorsal surface about

half size of posterior sﬂ\rf ace, not crenate. Propodeumn with short nearly horizontal medially

\
!

depressed superior shelf , medial length of shelf 1.67 length of trans-scutal sulcus; submedian

carina of propodeum barély produced véntrally, absent dorsally; propodeal valvula slightly
- truncate apiéally, posterola\er’al projection of submarginal carina broadly attached basally and
4 \ , v

Metasomal Lergum 1 ef\)ngate medlal postcarmal length 0.73 aplcal wxdth sides of

not 'elongate (fig. 49),

t

postcarinal area barely converge t towards base, wxdth at transverse carina 0. 92 aplcal wndth

longxtudmal f urrow shallowly dep essed tergum with short depressed aplcal margm length of

margin 0.83 length of trans-scutal ‘ulcus. Metasqmal sternum 1 with two low lateral obhqua

- 'i.\;
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‘

ridpes a;ld short carinate median longitudinal ridge; ridges clearly separated from faint nearly
obsolste basal carina. Metasomal segment 2 in profile with base of tergum obtusely angulate
and sternum abruptly £runcatc posteriad of basal ‘sulcus (fig. 52); tergum with length 1.04

maximum width; depréssed abical margih of segment 2 translucent, its max&mum length 2.33

length of trans-scutal sulcus.

Clypeus densely oveolale-punctale.‘ bunctures sparse medioapically. Frons and vertex
f oveolétg, punctures densEly spacéd or. frons, irreg_ulaﬂy and more sparsely spaced on vertex.
Pronotum, éxcept anterior face, foveolate- puncticulate, more or less costate laterally; major
punctures densely spaCed,rminbr punctures obsciite anterolaterally; anterior f éce smooth.
Mesoscutum f oveolate-pun_cliéulate, major punctix’res moderately to densely spaced.
Mesoscutellum f oveolate-puncticu]atel, major punctures moderately to densely spaced, minor
puﬁclures@bschre. Dorsal and ventral mesépisten‘mm f oveolate - puncticulate with some
addiu"onal shallow rugosity, major punctures moderately to densely spac;:d, minor punctures
obscure. Mesepimergn foveolate-puncticulate, ﬁ]ajor ’phnctureg_ densely spaced, ininqr
punctures obscure. Metanotum foveate dorsally, obscurely imbricate ventrally. Propodeum
shallovwlyt fugosé laﬁ:rally, areolate-rugose ddr_sally; posteriog f ace neérly ;mooth,. with some
shallow indistinct rugosiq'/ and obscure imbricate subsculpture, Metaéomél tergﬁm ‘1 and
sternum 1 each with postcarinal area foVéOla’te-iaﬁnctiéu!ate to f dvcéte-punc’:ticulate,',‘major
punctvures rryxoderate'lly dense, minb;'punctures connected by obscure imbriéate subsculpture;
sternum with raised impunctate i)élished apex posteriad of la‘teralll oblidue'ridges. 'Ségment 2
f ov'c:olate;punctiCUlate; major punc'_tur'e's_ moderately spaced aﬁd imp_ressed, sparser medially;
‘r_ninqr punctures obscure médiall_y on sterﬁum'_z‘,\ connected by obscure imbricate subsculpture. }
; T‘ergum‘3“w'i_th uniformily distributed foveolate punctures.‘ Segménts 3 to 6 with imbricate .
: sub§culptﬁre. P | | | |

Pubescence ;;ale yellow to white.

-



Coloration black with small white interantennal spot, and narrow white medially
imérrupted subapical border on metasomal tergum 1. Tarsi dark brown. Wings moderately

/

infuscate.

Length to apex of metasomal tergum 2, 13.5 mm.
Male. Unknown.

Geographical distribution and seasonal occurrence.—The holotype lacks locality labels
and seasonal data, but was described from Sikkim. A second female of the same specics, no
longer located in the collection of the BMNH, has been reported f rom Shjllong (Assam) by

Bequaert (1928) and Soika (1941). See fig. 61.
Chorologica! affinities.—See Tables 5 and 6. | o}

Phylogenetic relationships.—This species is the most plesiotypic member of S.
( Parasymmorphus ) and is inf erred to be the sister group of the S. momunganensis-S.

negrosensis clade (fig. 82).

vy

el
]

%)

5.1.2.1.0.2 $. ( Parasymmor phus ) momunganensis (Séhulthess)

Odynerus (S, ymmorphus ) momunganensis Schulthess 1934 (ETHZ) ‘ o .

S ymmorphus ( Parasymmorphus ) momungariensis ( Schulthess) Cummmg and ‘Vecht, 1986.

- “Type material examined.—HOLOTYPE, femnale labelied: "Momungan/ Mindanéo_";
"momungariensis/ det. Schulthess [1]933"; "[female symbol]"; "TYPE [red bordered label]"
. EmD. o e o
Recognmon 1n addmon to f eatures gnven in the key to specxes of S.

( Parasymmorphus ). specxmens of S. momunganensxs are dlstmgulshed from those of S.

parvzlmeazus by presence of reduced ocelh complete medlally f amt notauius mdnstmct
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mesoscutellar and dorsal mesepisternal sculpture, nearly vertical crenate metanotum,

- propodeum without superior shelf medially and without submedian carina, metasomal tergum 1
with very shallowly der)ressed longitudinal.f urrow and without depressed apical margin,
metasomal sternum 1 without median longitudinal or lateral ot;lique ri.dges arnd with punctation
10 apex, unif orm foveolate-major punctation on metasomal segment 2, no foveolate pr:nctures
on metasomal tergum 3, and black coloration thh yellow maculation. Similarly, S.

“momunganensis addruonally drf f ers from S negrosensls in possessing widely spaced cephalic
foveae relative to POL, metasomal tergum 1 with sides slightly convergent towards base, faint

*lnearly obsolete basal carina on mietasomal sternum 1, metasomal tergum 2 with length stightly
less than maximum width, metasomal sternum 2 with convexity posteriad of basal sulcns evenly

/

rounded in profile, mandible with large basal yellow mark and metanotum entirely black.

Description: —Female Head including clypeus nearly as high as wide (0. 92 10 0.95).
Clypeus with height 0. 72 to 0. 73 maximum width, evenly convex in profile with more flattened
apical border. lnterantennal carina moderately elevated, with median keel ventrally..

: lnterocellar area ralsed abruptly elevated vertically. directly posteriad ¢ of anterior ocellus (fig.
;- 10'): Ocellx reduced. maxnnum drameter. of median ocellus 0.89 trans-scutal sulcus length. OOL”’y
1.0210 1.05 POL; LOL 050 to 0.51 POL. Vertex with 'éephalic foveae widely ;pacéd minimum

mterval between foveae 0.90 to 0.92 POL Occipital carina w1thout submedial incisions, shghtly

pomted medlallv (fi rg 14)

Pr.onotum with carina at crest of anterior face ratsed medtally (f ig. 55) Notaulus
complete famt medrall) Metanotum nearly vertical, with narrow nearly crenate dorsal surf ace.
Propodeum -without supenor shelf medrally, submedxan carma of propodeum enurely absent
- propodeal valvula somewhat truncate apxcally posterolateral pro;ectton of submargmal carina -

', broadly attached basally and not elongate (f ig. 49)

#5
Metasomal'tergum 1 slxghtly broad medxal postcarmal length 0. 50 to 0. 56 aptcal wxdth

sides of postcarmal area shghtlv convergent towards base, wxdth at transverse carina 0 83 to



0.85 apical width; iongitudinal-‘f urrow very shallowly depressed; tergum without depressed
apical margin. Metasomal sternum 1 without median longitudinal or lateral oblique ridges; basal
carina faint, nearly obsolete. Metasomal segment 2 in profile with b;sc of tergum gradually |
rot_mded and sternum markedly and evenly convex posteriad of basal sulcus ('ﬁg. 53); lergum‘
with length 0.87 {0 0.93 maximum width; depressed apical margin of segment 2 trzinslu'cen.l.“its
maximum length 2.42 to 2.5'0.length of trans-scutal sulcus.

* -

Clypeus moderately foveolate-puncticulate, major punctures shallof:v. minor punctures
sparse and indistinct; apical border impunctate. Frdns and vértex f oveélale-puncl'iculale;v major
pﬁnctures denéely spacéd on frons, irregularl‘y and more sparsely spaced on vertex; minor
punctures irregularly sp'aced,' indistinct in some areas. Pronotum, except anterior face,

f oveolate-puncticulate, with major puﬁctures dense\]\y épaced, more or less costate laterally;,
anterior face smooth. »Mes'(l)scutum foveolate- puncticulate; major punctures densel_v spaced
anteriorly, spérse posteriorly. Mésoscutellum nearly impunctate. Dorsal'mesepistcmum

f oveolale-punctiéglate; méjor punctures widely spaced, shallow and indistinct;"minor pimcturcs.
obscure. Ventral mesepisternum f oveolale-puncticﬁlate, mgjor punctures widcly‘to moderately
spaced, minor punctures obscure. Meéepimerqn féveolate-punqtiéulalé, major punctures
moderately. spaced, minor punctures obsc;ur_e. Metanotum foveate dorsally, obscurcly 'imbricate; '
‘veﬁtrally\. P,rcp‘Odevl‘xm‘ rugose laterally, éreolate-fugose dorsaily; posterior face nearly smooth,
'wiih some shal_low indistinct rﬁgdsity and obscu*é in;bricale,.subﬁculbture. Metasomal,teréum 1
‘and sternum 1 each with posfcarinal area foveolate-puncticulate to foveate-puncticulate, ma jor
punctures mbdgrately dense. Segr‘n‘ent 2 foveolate-puncticulate; major punctures cIoselyv spaced

* and deeply impfessed',.ﬁnif ormly distributed;‘ minor puﬁcturcs‘abscuré medially on sternum 2.

‘Segments 3 10 6 with iﬁlbricate _subsculpturev. _

N

Pubescence pale yellow to white.

Coloration black with yellow as f ollo'wsf clypeus with large ‘b'asa'l‘banda, in’téran}[e‘nn_gl :

spot, postocular spot, large basal mandibular m’ar-k’,“ scape anteroventrally, medially interrupied

N,y.
. L. < C o

VI
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dorsal pronotal band (thickened towards humerus), large dorsal mesepis{erna] spbl, tegula, two
large approximate mesoscutellar spots, apex of fore and mid f em’ora (Jess on mid f emur), line
on outer surface of tibiae (on hind tibia not extended to apex), apical border of metasomal
tergum 1, subapical border of metasomal terga 2, 3 and sternum 2 (on tergum 3 not extended to

lateral margin). Tarsi pale browai. Wi.ngs lightly infuscate.
Length to apex of metasomal tergum 2,12.0 mm.
Male. Unknown.

. \

Geographical distribution X:i seasonal occurrence.—~Known from the Philippine island

of Mindanao (fig. 61). In additiof4o the holotype, which is-without/easonal data, one female
»w !

specimen has been examined. Philippines: Mindanao, Kolambugan {10 seasonal data]

(USNM).

Chorological affinities.—See Tables 5 and 6.

Phylogenetic relationships.—Inferred to be the sister species of S. negrosensis, fTom

which it differs only slightly (fig. 82).

5.1.2.1.03 S. ( }’arasymmorphus ) negrosensis Cumming and Vecht
- Symmorphus ( Parasymmorphus) hégrosensi; Cumming and Vecht, 1986 (AED).

" Type material 'examined ——HOLOTYPE fem‘ale labelled: "Mt Canlaoﬁ 3600'/ Negros -
Or[xemal] Phil. / May 8, 1953/ H M &D. Townes“ "Symmorphus/ negrosensxs/ v.d. V

' [female symbol]/ det. J.v.d. Vecht 1980" "Holotype [red label]” (AEI)

Recogriiu‘dn.——ln ';_:dditidr; to features given in vthe' key 1o species of S.

' _ ( Parasymmorphus), speéimens of ‘S.'_ negroséhsis are distinguished from those of S. - s ' --/ )

 parvilineatus by the same character states listed for S. momunganensis, under "Recognition” of -
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that species. Similarly, S. negrosen{is_ @?ditiomll)' differs from S. momunganensis in possessing
("x,.l -

moderately spaced cephalic foveae relative to POL, metasomal tergum 1 with sides moderaicly
convergent towards base, distinct basal carina on metasomal s;ernum 1, mctasorr;ai tergum 2
with lerigth about equal to maximum width, metasomal sternum 2 with convexity posteriad of
basal sulcus slightly angulate in profile, mandible with small basal yellow mark and metanotum
with two small vellow spots. -

Description.fFemale: Head including clypeus neariy as high as wide (0.95). éiypcus

Wi heig}u - aximufn width, evenly convex in profile with more l‘latiened apical border.
Interantennal fc‘arina ﬁoderately elevated, with median keel ventrally. Interocellar area ra'isca,
abruptly elevated vertically directly posteriad of anterior ocellus (fig. 10). Ocelli réduced,

» maximum diameter of median ocellus 0.75 trans-scutal sulcus ler‘wgth. OOL 0.95 POL; L.OIL. 0.50
POL. Vertex with cephalic foveae moderately" spaced, minimum interval between foveae (.71

POL. Occipital carina-without submedial incisions, slightly pointed medially (fig. 14).

Pronotufn,with carina at crest of anterior face evenly arcuate medially, somewhat faint
dorsally. Notaulus complete, faint medially. Metanotum néarly vertical, with narrbw nearly
crenate dorgal surface. Propodeum without superior shélf medially; submedian carina 6r |
.propodeum entirely aﬁsé;lt; propodeal valvula apically rounded. posterolateral. projection of |

submarginal carina narrow and elongate (f ig. 50).

Meméqmal tergum 1 sligﬁ_tly broad, medial postcarin‘afl length Q.’55 apical Widlh: sidels of
pc‘>stcarinal' area mOderatgly convergent towards bésé, width al transverse carina 0.7;/‘apical
width; lbngitudihal furrow very shallowly depreé:s;iél;A térgum Withqul dépressed' apical margi,n. :
| Me(tasof‘r;al. sternum 1 without median longitudinal or lateral ob,hiq'u'é ridges; basal cgriria |
. disti.nct. 'Metasomal-seg’ment 2in pfofilé w_ith base of tergum grédualiy rourided and sternum
- with ‘marké_d coﬁveiity #ightly ahgulate posteriad of basal’_suilcusr; tergum with lengih 0.99
“ “max_imum width; depressed a'pical"margin of segment 2 vlral’lslucem, ité_ maximum length 2.22’

length of trans-scutal sulcus.
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Clypeus moderately fovcolate-puncticulate, major punctures shallow, minor punctures
sparse and indistinct; api'cal border impunctate. Frons and vertex foveolate - puncticulate; major
punctures densely speced on frons, irregularly and more sparsely spaced on vertex; minor
punctures irregularly spaced, often indistinct. Pronotum, except anterior face,
f oveola(e-puncticulelc. with major punctures densely épaced, more or less costate laterally;
anterior face smooth. Mesoscutum f oveolate-puncticulale; major punctures moderately to
dcnsel) spaced anteriorly, sparse posteriorly . Mesoscutellu?n nearlv 1mpunctate Dorsal
mesepisternum foveolate- puncuculate maJor punctufges widely spaccd, shallow and indistinct;
minor punctures obscure. Ventral mesepisternum f oveolatc-puncticulate, major punctures
widely to moderately spaced, minor punctures obs.ure. Mesepimeron foveolate-puncticulate,
majof punctures moderalely spaced, minor ;ggiugtures obscure. Metanotum foveate dorsally,
obscurely imbricéte venirally. Propodeumq ugose laterally, areolate-rugose dorsally; Qosterior

face nearly smoo th some shallow indistinct rugosity and obscure imbricate subsculpture.

Metasomal tergum ' 1"and sternum 1 each with postcarinal area foveolate-puncticulate to -

. p . :
foveate-puncticulate, major punctures moderately dense. Segmenj 2 foveolate- puncticulate;
major punctures moderately spaced and impressed, uniformiy distributed; minor punctures

obscure medially on sternum 2. Segments 3 1o 6 with imbricate subsculpture.

Pubescence pale yellow 1o white. ~ ~ o o .

Coloration black with yellow as f oliows: clypeus, with lerge basal band, interantennal
spot, postocular spot, small basal mandibular mark 'scape ameroventrally mednally mterrupted
- dorsal pronotal band (thnckened towards humerus) larbedorsal mesepxsternal spot, tegula twov

.‘large approxnmate mesoscutellar spots two small metanotal spots, apex of fore and mxd femora |

>

£less on mxd femur), lme on outex surface of nblae (on hind nbxa not extended to apex), apxcal o

border of ' metaspmal tergum 1, subaplcal border _of meta'somal terga 2, 3 and sternum 2 (on

~

tergum 3 not extended to Ieieral margin). Tar§i pdle brown. Wings lightly infuscate.
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Length 1o apex of metasomal tergum 2, 10.5 mm.
Male. Unknown.

Geographical distribution and scasonal occurrence.—Known only from the holotype.

collected in May on the Philippine island of Negros (fig. 61).
Chorological affinities.—See Tables 5 and 6.

P
Phylogenetic relationships.—Apparently the sister species of S. momunganensts (fig.

82).

~

5.1.3 Subgenus Symmorphus Wesmael

. Symmor phus Vksmael,’ 1836. Subgenus of Odyhems Latreille. Type~sp¢qi.¢§: Odynerus elegans
Wesmael, 1833 (designated by Richards, 1935). °

. f’rotodyr_zefu; Saussure, 1855. New name for S ymr.norphus Wesmaénl, based 0;1 supposed

homonj/my,with Symmorpha Klug, 1807. E

Odynerus Latreille sensu Blitthgen, 1938. Type-speciesb: Vespa muraria Linnaeus, 1758
accordmg to Bluthgen. |

Koptodynerus Bluthgen 1943, Subgenus of Odynerus Latrexlle sensu Blmhgen Type specxes

Symmorphus declivis Harmg 1932 (monobasxc)

Notes aboul Synonymy. —Bluthgen (1943) erected the subgenus Koptodynerus for S

declms Harttig, primarily on the ‘basis of ,the dxsunctwe shape of the base bf metasomal

o segmem 2in that species. Cummmg and Vecht (1986) notmg that [hlS state occurs elsewhcrc in

Symmorphus in spec1es havmg little in common with S. d@chws and evcn thhm thelr newly
‘ described subgenus Parasymmorphus synonymlzed Kaptodynerus wnh S ymmorphus sensu

stricto.
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Recognition ——ln addition to those features .given in the key 1o subgenera, most
members of the nomnﬁﬁé snbgenus are dtsungurshed}\l’rom those of S. ( Parasymmorphus) by a

N ~z% o

broadly rounded\propodeal‘onf ice dorsally ( somewhat narrowed dorsally in S. foveolarus, S.
glasunowi and S. stchuanenszs) and not depressed slightly to moderately developed apical
margin on metasomal segment 2 (depressed and moderately to markedly developed in members

, -

of §. hoozanenszs group, as well as depressed on the tergum of S. srchuanensts) \\

Description.—Female . Cl)'peus'shallowly to deeply entarginate apically (figs. 57-59).
Interocellar area at approximately same lew"e'l as remainder of vertex. Ocelli n'nreduced.'
maximum-diameter»of median ocellus greaterthan 1._15 trans-scutal sulcus length. Vertex with
' ccpha!ic f oveae very small to greatly enla‘r;ged; narrowly to widely spaced; in most species each

fovea not bordered posterioriy by a sharp ca‘rma Manqrb]e wrth five teeth
, \ Ny

Pronotum with carina at crest of antertor face complete or obsolete dorsally; humeral '

]

angle obtusely rounded 1o acute, not pro_tected to greatly protected Notaulus complete or ‘.
partrally obsolete. Meseprsternum with epicnemial canna dorsally or ‘enttrely__obsolete, not
extended to posterolateral margrn ol" pronotum (flgs 4, \1\ 21). Pset\t‘qosternum with or

" wrthout htgh reﬂexed border along anterior margm Metanotum with Horsal surface narrow to
“ subequal sxze of postenor surf ace. Propodeum with submedla&nna complete or present

: ventrally propodeal valvula short post orly f used distally to polsterolateral prOJectton of

submargmal carma ( frg 51) propodeal yrifice broadly rounded dorsally to somewhat narrowed _

—

-

e

dorsally (figs. 26, 36).

Metasomal tergum 1 with transverse carma cornplete or laterally obsolete longltudn{al ‘ -
f urrow broadly or sharply 1mpressed shallommg;to deeply depressed wrth or wathout deeper
| narrow medtal sulcus (ftgs 11 12) tergum w1thout dtstmct depressed aptcal margm
] Metasomal sternum 1 with basal carma of vaned form not straight (famt or absent in sorne FRE
.' spectes) f used to lateral .obltque ndges. rnedran lougrtudmal ndge presenwr’ absent\Metasomal

sternum 2 in prome ﬂat to shghtly convex ‘or abruptly truncate /postenad of basal sulcus, ,

,_._4/- \
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apical margin of segment 2 depressed in a few species (fig. 52). slightly to moderately

‘. developed and not depressed in"most specxes with ma};imum length much less than twice length : *

of trans-scutal sulcus (figs. 41, 54). ‘é”

Body small 1o relatively large. length to apex of metasomal tergim 2,5.0 0 15.0 mm,
with' punctures on metaspmal sternum ] present or absent, sparse punctate to foveolate ma jor
.punctures on metasomal segment 2, short to moderately long pubescence with or without

lengthened setae, and hyaline to moderately inf uscate wings.

‘Male. Similar to female except as follows: mandible with four teetlr; pronulum with-

humeral angle barely to greatly projected.

-

Antennal articles 9 to 13 or 10 to 13 each with single tvloid, or tyloids absent from a
P 4 : ' ’ ) ) ) ' .
few species. <

)

Length to-apex of metasomal tergum 2, 5.0 to 12.0 mm.

Included taxa and gedgraphical distribution.—;This Holaretie-Orienlal s,ubgenﬂs |
‘ coma'ins‘32 specigs plus two additional subspeciés, informally clns_sif ied into‘threepro:pdséd ,
’ “Speciesgroups‘. v | '
e
5.1.3.1 Key 10 species and subspec1es of S. ( Symmorphus)‘ ' »'
o 1 Metasofnal aegment 21 m prof {le wnh base of tergumlobtusel)'/ angulatc and
sternum abruptly truncate. postenad of basal sulcus (7flg 52) f emale clypeus
| shallowly emargmate aplcally (fig. 57 S hoazanensxs and S decltvts groups) ...... | :
.~ ...... \ ..... ' 2
. 1 ' | ,. | ‘:Metésomal 'segment 2‘in'profil_e wi(h base 6ff ie:éum ‘é!_rédual’l"y;rbunded and .

o

. For New World specxes begm at couplet 36 L |

P



2(1).

32).

5(3").
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sternum [lat th slightly convex posteriad of basal sulcus (fig. 54); female clypeus

shal)dwly to deeply emarginate a‘pically (S. murarius group)................ e 7

‘ ¢
Metasomal segment 2 with apical margin depressed, moderately to markedly

developed with maximum length 1.13 to 2.25 lengtfl of trans-scutalsulcus (fig.
52); metasomal sternum 1 wnh basal carina and carinate median longitudinal
ndge ( fig. 8) metasomal tergum 1 with longltudmal furrow broadly impressed,
without deeper narrow medial sulcus (fig. 11. S. hoozanensis group). ............. 3
Metasoma'l segment 2 with apical maré}'n not depressed, slightly developed with
maximum length 0.38 to 0.75 length of trans-scutal sulcus (fig. 54)£ metasomal
sternum 1 wi;.};oul basal carina aild median longitudinal ridge; metasémél tergum

1 with longitudinal furrow sharply impressed, with deeper narrow medial sulcus

»,poste'riorly (fig. 12). ...... PSR LTS ST S. declivis Harttig

-

Propodeum with super\i?shelf very short, medial length 0.78 to 1.00 length of

trans-scutal sulcus; me Asomal tergum 1 broad, medial postcarinal length 0.47 10

\

0.49 apical width. .......... reveeenns e e et r e e e aaant ey e et a et anns 4

Pro;mdeux_n with superior shelf sh&t. medial length 1.18 to 2.00 length of

B trans-scutal sulcus; metasomal lergum,;l slightly broad to slightly elongate,

_ ﬁfe}hal\post’carihal length 0.52 to 0.60/apical width.r .................... e, 5
NN ) { ®
. ;\ ;\ N \ /
Maculation’ yellow wings lightly mfuscate f‘cm*éml,anka B O S
I
reereeeeniiens ............ cevreens S alkimus alkzmus Cummmg and Vecht

\Maculatxon 1vory to whxte wmgs hyalme excepl hghtly mf uscate patch adJacent

antenor apical margin of fore wing; from northern Sumatra ............. SUUTR

3

SR OROOUUUUURI FEERUON. aIkimus‘.dialeukus new subspecies

Pronotal carina prornmem througbout ’(f 1gs/l3 47) occxpnal carina with two

submedxal mc1sxons that dellmn blum medxan tooth (flg 13) e eeieiienenens



incisions, slightly pointed medially (fig. 14) or with short blunt median

projection delimited by two shallow submedial depressions........................... 6
. <

6(5"). Metasomal lergllm I slightly elongate, medial postcarinal length 0.59 10 0.60
apical width, postcarin:;l arca mostly yellow except for black basomedial strip;
metasomal segment 2, with maximum length of apical margin 1.88 to 2.25 tcngth‘ |

{,of trans-scutal sulcus. ... S. hoozanensis (S&hullhcss)

6. ' Metasomal tergum-1 slightly broad, medial postcarinal length 0.52 apical width,

postcarinal area mostly black except for yellow apical border; metasomal scgrﬁcnl

= 2 with maximum length of apical margin 1.13 length of trans-'écutal sulcus. .......
N S. canlaonicus new species .
7(1'). . Old World SPECies. «...vvvvveeeereeeeenenn.. e, e, e g
A New World species. ........ T e 36
8(7). Clypeus broadly and shallovﬂy emarginate apically, with teeth very widely spaced

(figs. 2, 56); mesoscu;um with nedrly uniform dense punctate size punctures
(fig. 6); céphalic foveal carina of female prominent {fig. 14). Cerrerrhenneireanreaas
e et et e raeraean ................................ S. decens (Kos;.lylev)
g, : Clypeus moderately to narr‘o'wiy emarginaté apicaily, with apex shallowly to
deeply indented'and with feeth more closely.spaced (f lgs ‘57-59); mesoscutum »

. ]
primarily foveolate - puncticulate; major punctures uniformly to irregularly

ER

distfibuted,'minor punctures obscure in some §pecime’ns (figs. 45-47); cephalic”

foveal carina of female varied, prominent to absent. ......... SETUURRURRRUTN

-

9(8"). - ' Propodéum with submedi;n carina éompiete’, sharply defined throughout (fig.

15); metasomal tergum 1 elongate tb markedly elonga;e; sides of postcarinal area



9.

10(9"). -

10",

11(10).

11°.

12(10').
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markedly convergent towards base, with width at transverse carina less than 0.67
apical width; dorsal mesepisternum foveolate - puncticulate, with major punctures
sparse (particﬁkrly anteriorly) and minor punctures densely distributed (fig. 16.

slightly obscured in some specimens by‘ fine oblique striae). .............cooeeiien.n.

e SOOI s S. fuscipes (Herrich-Schaeffer)

Propodeum with submedian carina at most only sharply defined ventrally, absent

. or {aint and gregu]ar dorsally (figs. 33, 34 36, 43, 44); metasomal lerguml

rhort lo markedly elongate, sides of postcarinal area in most specxmens barely 1o
moderately convergent towards base—if width at tranisverse carina less than 0.67
apical width, dorsal mesepisternum without densely distributed puncticulate

MUMOT PUNCIUTES. ...oeveieeeeeeee et eeeeeeeeee e e e e eee e e e e e e eeeeeeeeeeeens 10

Pronotal carina obsolete along entire width of dorsum of pronotum (f ig. 17);

pseudosternum of mesopleuton with high reflexed border along anterior margin

. (fig. 18); metasomal Sternum 1 without basal carina (fig. 20) e 11

Pronotal carina complete (figs. 45-47) or obsolete dorsomedially, present at least
laterally albn_g dorsum of pronotum; pseudosternum of mesopleuron with low to

moderately low reflexed border along anterior margin (fig. 19); metasomal
sternum l.with (fjgs. 8, 35) or without basal carina. / ...... 12
: * /'ﬂ . . . ‘ T B
Metasomal sternum 2 in profile with base slightly convex posteriad of basal

sulcus (fig. 54); from Europe, Turkey, Lebanon, Iran, western Asia and

.Kashmir . ....... eevenesaieanas ceverreressienseseentes e eveerens S. gracilis '(Brullé.)
Metasomal sternum 2 in prof ile w1th base flat posterlad of basal sulcus from the

Atlas Mounlams of northern AfTica . .:.covveeneenn...d eens S. paralleltventrzs Soika

Mesosoma with sparse to moderately dense lengthened setae (shortened through

wear on some specimens), in addition to short pubcscénce (f igé 21, 22),

o metasomal sternum 1 without basal carina in most spec1mens (flg 20)...........13



13(12).

13",

14(13).

14*,

15(13").

39

Mesosoma wilhoﬁl' lengthened setae in addition to short pubescence (figs. 4, 16,
38-40); metasomal sternum 1 with basal carina (figs. 8. 39; slightly obscure in

»

Some- Specimens). ................ et ettt aanains 21

Metasomal sternum 1 with basal carina (fig.‘ 8, slightly obscure in some .
specimens); propodeal valvula pointed dorsally, extended with posterolateral

projection of submarginal carina as prominent acute tooth (fig. 23); small to

" moderate Size SPECIES. ......eviniiiiiiii et el 14

o

Metasomal sternum 1 without basal carina (fig. 20); propodeal valvula somewhat
rounded dorsally, barely extended with short posterolateral brojeclion of

submarginal carina (figs. 24, 31, 32); moderate to largé size species............... 15

Propodeum with superior shelf moderatély long, medial length 2.50 to 3.11
Iength of trans-scutal sulcus; female with cej)halié foveae very small, maximum

diameter 0.25 10 0.33 trans-scuial sulcus length; female clypeus deeply

emarginate apically, with teeth slvigh'tly reflexed ameriorly(f 12.59) i

o eeend e ee e eeeeere et aeeenan e rereneiereeeieareanaaaers .....S. violaceipennis Soika -

Propodeum with superior shelf short, medial length 1.38 to 1.67 length of -

trans-scutal sulcus; female with cephali¢ foveae of moderate size, maximum

. diéméter 0.67 to 0.84 trans-scutal sulcus length; f emalg clypeus moderately

emarginate apically, without reflexed teeth (fig. 58).ceevniniiiviinininns SO

e e e et s T S PR S. mizuhonis Tsuneki

>
Metasomal tergum 1 with transverse carina obsolete latcrallj_. faint medially (fig.,

25); female with-cephélic foveae veryvlarge. maximum diameter 3.45 to 5.00 ‘

,b trans-scutal sulcus lén__gth,. andlnearly coniigudus, minimum interval between
.,foveae 0.06 10.0.19 POL (f‘ igi. 27); male with antennal.article 13 very long, length

" in profile 1.47 t0 1.75 maxifhum width;‘tﬁale_,amenna with tyloids (fig. 28). .......

terveninnssnnnnnrnrnsnnannd eeveeeerestasenseseensesasbessennresenss S, Murarius (Linnaeus) -

2



15,

16(15').

16'.

17(16).

18(17").

~
Metasdmal tergum 1 with transverse carina prominent medially (fig. 26) or
throughout (fig. 30); female with cephalic foveae small to large, maximum
diameter 0.50 to 2.00 trans-scutal sulcus length, and narrowly to widely spaced,
minimum interval between f oveae 0.33 to 1.06 POL; male with antennal article 13
moderately long torlo‘n"g. length in profile 0.98 1o 1.40 maximum width—if length

_ ]
greater than 1.35 maximum width, male antenna without tyloids. ................. 16

Metasomal tergum ! with transverse carina laterally f ain} to obsolete (fig. 26),
tergum slightly elongate to markedly‘elongate', with medial postcarinal length
0.60 10 0.91 apical width; propodeal orifice narrowed dorsally (f: i'g. 26); cephalic
Joveal carina of female rndisu'nct\. ............ e, e e 17
Melasoma} tergum 1 with transverse carina nrominem thrdughout (fig. 30),
tergum broad to slightly elongate, with medial postcarinal length 0.46 to 0.62
apical width; propodeal orifice broadly rounded dorsal_ly (lf igs. 33, 34, 36);

cephalic foveal carina of female prominent in most specimens (fig. 14)....'....;.19

Meseprsternum with epicnemial carma present ventrally (fi 1gs 4, 16; somewhat

famt in female specrmens) metasomal tergum 2f oveolate puncnculate wrth

. major punctures closely spaced and deeplxjmpressedalong»bas'al and apical

borders male antenna mLh{onrds (fig. 28); maculation, except male clypeus

_orarige- yellow vevreernreraseionabessinrae ............. e S szchuanenszs Lee

' Meseplsternum .wrthout epicnemial carina (fig. 21)¥ metasomal tergum 2

e

, pnnctite-puncticulate to f. ove‘olate-puncticulate with major punctures‘widely

spaced and shallowly 1mpressed throughout (fi ig. 29, maJor punctauon larger and

’denser basally in some specrmens) malc antenna without tyloids; maculation

1vorytoyellow ............ teerasereeree g ireae e aivesrerersaseres el everieeeensas ;......;.;18.

a

Mesosoma wrth yellow tegula dorsal pronotal band dorsal mesepxstemal spot

and mesoscutellar spots f rom Pamir, Tren Shan and Hrmalaya mountam ranges
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S OO S. glasunowi Morawitz

- - ) O ' -
18°, Mesosoma black; from Japan, Korea and Primorskij Kraiin USSR .................

e e ettt et et eat et eeae et S. foveolatus Gussakovskij
19(16'). Metasomal tergum 1 with sides of postcarinal area slightly convergent towards

base, width at transverse carina 0.83 to 0.84 apical width; female with cephalic'
foveae widely spaced,“ minirﬁum intervz;f between foveae 0.93 1o 1.00 POL.; body
of large size, léngth to apex of metasomal tergum 2, 11.0 to 15.0 mm; from
Jaﬁan s e .............................. S. captivﬁ.s (Smith)
19°. Metasom%xl tergum jl with sides of postcarinal area more convergent towards
base, width at transverse carina 0.67 to 0‘.”79 apical width; female with cephélic
foveae more narfowly siaaced. rlninimum inlervai, between f oveaé 0.33t00.92
POL; body of ‘moderate to large size, length to apex of metésbmal. tergum 2, 6.5

10 14.0 mm; from Palearctic region exclusive of Japan. .................. SURUTOT 20
) i

20(1—'9').,' Metasomal tergum 1 slighﬂy Eroad to slightly elong_atg; with medial fmstcarina]
| length 0.52 to 0.62 apical v‘vidth", sides of -postcarinal area marl{edly NIO moderately
convergent tbwards base, witﬁ width at tran_sVerse carina 0.67 10.0.73 z;pical' n‘
.width.‘postcarinal area foveolate-puncti’culate-, with rr'lajo.r'punc.t'ures shalldwly o
unpre§s¢d (fig. 30); propod_éal latergl face,with fine éiriate ngbsity (f ig. 31)‘and |
superior shelf of f emale with coni:emric ;érinaeuin rxiedial depre;Sion of -‘x»nb‘st )
| épecime;lé (fig. 33); f emaie with cephalic fo‘.ve.ae"'moderate’ly to widely vspaced'.
.mjnimum interval égtween f d\fgae 0.88 10 0.92 POL; f r;;m‘Western and eésiern
' ‘Pa‘learctic region ......... ‘ ., S. angusmtﬁs (Zéttersted_l)
20 “Memspmél tergum'll broad, with»m‘e'dial postcaﬂn;l lgnéih iess' than.O.Sé apic':al;
| | width, sides of pqstcaringl area less cdnvé;gem towair’ds base,.,with »;(.idth at
| trﬁ_nsv,erse‘ carina 0.74 tb_'0.79 apical width, postcarinal area- o

f oveolate-puncticulate; with major pulnctm’es modera_tely m_ deeply impressed = a ‘:- ‘



21(12').

22(21).

22"

42

(fig. 7, major punctation diff icnll 1o see in extensively maculated specimens);
propodeal lateral face with.coarse striate rugosity (fig. 32) and superior shelf of
female without concentric carinae in medial depression (fig. 34); female with
cephalic foveae narrowly to moderately spaced, minimum interval betw‘een

foveae 0.33 10 0.86 POL; from western and central Palearctic region ................
. [

S. crassicornis (Panzer)

.......................................................................

M_elasomal sternum 1 with basal carina inflated and raised posteriorly (fig. 35);

mesepisternum of female without epicnemial carina (fig. 21). e 22

‘Metasomal sternum 1 with basai carina deeply curved posteriorly as low ridge

(fig. 8, faint in some specimens); mesepisternum of female with epicnemial
carina present ventrally in most specimens (figs. 4, 16).................c.o..... v....23

.

Metasomal sternum 1 with lateral oblique ridges low and barely raised basally,

-median longitudinal ridge prominent; propodeum with medial length of superior

shelf 2.01 to 2.63 length of trans-scutal sulcus ............. ettt aeaeaan
O S SRR ORI oE SOOI +....S. nipteroides new species
Metasomal sternum 1 with lateral oblique ridges raised basally/to height of

posterior marginvof basal carina, median longitudinal ridge indistinct (fig. 35);

. propodeum thh miedial length of superior shelf 1 13 to 1 32 length of

'.\ . R ’
", trans-scutal sulcus . et S. tukvarenszs (Mcade V@do)

23(21').

23",

]fvPropodeum with posterior and lateral f ace'dull, primarily Very finely striate

(f igs. 36, 37); male thh antennal arucle 13 short length in pro}lle O 60 to 0. 67
maxxmum wndth from eastern Palearcuc reglon Seeerdieeaiveas et st sees

'..;\..\.'..; ......... ........ S apzaornatus (Cameron).

. Propodeum thh po%tenor face shmy nearly smooth with 1ndlstmct rugosxty,

latcral face shallowly to stnately rugose and not dull male thh antennal amcle .
. \ - B
13 short to moderately long, f rom western and eastern Palearctic regnon ..... ..240

i b

A



'24(23').

-~

24"

25(24").

25'.

26(25).

-26'.

27(26'). .

T

. 43
.~®

Dorsal mesepisternum foveolate-puncticulate, with majpr puﬁclures large and
densely distributed (particularly posteriorly, fig. 38); metasomal tergum 1
elongate, medial posmcarinal length 0.73 10 0.77 apical width; male with antennal
article 13 moderately loﬁg. length in profile 1.67 to 1.09 maximufn width; female 7

clypeus moderately emarginate apically (fig. 58). ......ccoooiiiiiieiiie e .

ettt e e et a et s S. bifasciatus (L'innaeus)k
Dorsal mesepisternum punctate-puncticulale tof oveolate-puncticul-ale. with |
major punctures of small to moderate size e;nd sparsely distributed (figs. 4, 39,
40; major punctation barely apparent in some specimens); metasomal lérgum 1
slightly elongate to elongate, medial postcarinal length 0.58 to 0.71 apical width;

male with antennal article 13 short to moderately long, length in profilc 0.67 to

,1‘03- maximum width; female clypeus shallowly to moderately emarginate

apically. ... e e .28
Males, ....ooooiiii B 26

Fémales. ....... J U SRS ..... s 31

s

. Antennal article 13 moderately lon'g, length in profile 1.00 to 1.03 maximum

‘width; from western and central Palearctic region.................. AR s
.................... feetieereernsrreerneeeraerterrnnatninnanianannennnens 9. cOnnexus (Curtis) S
Antennal_ article 13‘shortef,, length in profile 0.67 to..0.85 'rhvaxifnum width; frb_m

western and eastern Palearctic region. ........ reeiar sty SUUPI Yeeeas 27

Metasomal tergum 1 with postcarinal area punctate-puncticulate to

foveolate-puncticulate, major punctures of small 10 moderate size and sparsely
_distributed (figs. 41, 42;major punctation slightly more dénse along median

longitudinal furrow in most specimen's)o; from éastem'and central Palearctic

TEgioN. .. ... everueereieeisranieine Vesesinieens Sivieesnsusere nivaeienarias reeren..28

Metasomal tergum 1.with postcarinal area fbveolatc-puncliculate o ( ,



28(27).

28"

29(27').

9%

30(29°).

30°.

foveate-puncticulate, major punctures of moderate to large size and densely
distributed (figs. 7, 12, 30; major punctation somewhat shallow in some
specimens); from western and eastern Palearctic region................... SO 29

. ]
Metasomal tergum 2 nearly uniformly foveolate-puncticulate, with major

-punctures slightly larger and more closely spaced towards base (fig. 41); ;
r.nesosoma'minimally with yellow dorsal pronotal spots or ban&{f rom the Soviet
Tien Shan and adjacent mountain ranges....... et S. sublaevis (Kostylev)
Metasomal tergum 2 foveolate-puncticulate basally;to punctate-puncticulate
apically, with major punctures barely apparent on apical half (fig. 42);

mesosoma black; from Japan, and Siberia south 1o the Altai Mountains . ..........

............................................................................

&
Metasomal tergum 1 with major punctures of poSicarinal area shallowly
impressed (fig. 30); propodeum with submedian carina prominent ventrally,
‘markedly produced from submarginal cari.na\to lateral ridge (fig. 43); body .of

moderate size, length to apex of metasomal tergum 2, 7.010 9.5 mm, Ceeereereeanans

-

R [T ................... S. allobrogus (Saussure)

<

*Metasomal tergum 1 w1th ma JOI‘ punctures of postcarinal area moderately to
deep]y 1mpressed (fi 1gs 7,12); propodeum with submedian carma only markedly
produced adjacent to submargrnal canna ‘attenunated’ towards lateral ridge (fig.

44).: body of small size, length to apex of metasomal tergum 2, 6.0 to 7.5 mm.....

) Pronotum wrth humeral angle acute, moderatel) progected (ftg 45); metasoma]

tergum 1 thh s:des of postcarmal arear moderately convergent towards base. :

....... ......... S debdttatus (Saussure)

 Pronotum Wlth humeral angle obtuse to nearly acute, shghtly pro;ected (frgs 46

S. lucens (Kostylev) ‘

P
' /c

wxdth at transverse carina 0.75 to 0: 76 apical wrdth from Europe -



- 33(31').

31,

32(31).

32"

45

LY -‘
47), metasomal tergum 1 with sides of postcarinal area slightly convergent

towards base, width at transverse carina 0.83 to 0.85 apical width; from Japan . ..

e s BT S. cltens Soika

Metasomal tergum 1 with postcarinal area puncmte-punctigulale to
fOVeolaie-puncLicula[e, major punctures of small to moderate size and §parscl;'
distributed (figs. 41, 42; major puﬂctalion slightly more densc along r/n“edian
longitudinal furrow in most specimens); cephalic-foveae large. maximum
diémeter '1.43 to 2.00 trans-scutal sulcus length; from eastern and central
Palearctic TEZION . ...t ST 3?2
Metasomal tergum 1 with postcarinal area. foveolate-puncticulate 1o

foveate-puncticulate, major punciures of moderate to large size and densely .

 distributed (figs. 7, 12, 30: major punctation somewhat dhallow in some

specimens); cephalic foveae of moderate to large size, maximum diameter 0.84 (o

1.45 trans-scutal sulcus length; from western and eastern Palearctic region ...°.33

Metasomal tergum 2 nearly uniformly foveolate-puncticulate, with major

punctures slightly larger and more closely spaced towards base (fig. 41);

[

- mesosoma minimally with yello@v dorsal pronotal spots or band; from the Sovict

, Tlen Shan and adJacent mountain ranges....... SRRURURRIU sub[aews ( Kostylev)

Metasomal tergum 2 foveolate- puncuculate basally to punctate- punclxculalc

apxcally, with ma jor punctures barely apparem on aplcal half (f ig. 42),

mesosoma black; from Japan and Siberia south to the Altai- Moumams ..........

B S i ....... T S lucens (Kostylcv)

. Clypeus moderately emargmat» apically (fxg 58) metasomal tergum l wnh

major punctures of postcarmal area shallowly. 1mpressed {fi 1g 30); propodeum

" with submedlan carina promment ventrally markedly produced f rom

submargmal carina to lateral ridge (f ig. 43); mcsepxstemum with epncnemxal

-



33,

34>33').

34

35(34"):

35,

36(7').

v\ ’ /"/ ‘ 46
carina faint ventrally or absem moderate size Specxes’ length to apex of £
metasomal lergum 2, 8 500105 MM o.oveeeeeleeeee S. allobrqgus (Saussure)
Clypeus more shallowly emarginate apically (fig. 57); metasomal tergum 1 witlf
major punctures of postcarinavl area moderately to deeply impressed (figs. 7, 12);
propodeum With suhmedian\ carina only markedly produ‘cec‘l- adjacent to
submarginal carina, ultenuaied towards lateral ridge (fig. 44); meéepistemum

with epicnemial carina faint 10 promipent ventrally; small size species, length to

apex of metasomadl tergum 2, 6.0 to 85mm ............. 34

Mesoscutum foveceiate - puncticulate with major p“unctures ver)"spé%se on
posterior half, nearly absent posterolaterally and sparse to very sparse
posuaromediaﬂy (fig. 46); metasomal tergum 1 slightly elongate, medial
postcarmal length Q. 61 to 0.63 apical wxdth clypeus in profile markedly- convex
through apical third (f ig. 60) .................................... S. connexus (Curtis)
Mesoscutum f Oveoﬁate-puncl:culate with major p_unctures only shghtly more
sparse posterolaterally and posteromedially (fig. 45); metasomal tergum 1
moderately elongate to elongate, medial postcarinal length 0.66 to 0.71 apical" .

width; clypeus in profile more evenly rounded, slightly to markedly convex. ....35

-

Pronotum with hume}al angle nearly acute 10 acute?}slightly' to moderately
projected (f igs.v45,. 216);’meta§oma’l té‘rgu'm 1 With sides ‘of postcarinal area

moderately convergent towards base, width at transverse carina 0.75 to 0.76

apical width' from Europe. , ..... eereraaaanas . S. debilitatus (Saussure)

'Pronotum with humeral angle obtuse very shghtly to shghtly pro;ected (f ig. 47);

metasomal tergum ﬁwnh‘sldg:s of postcannal area slightly convergent towards
base, width at transverse carina 0.83 to 0.85 apical width; from Japan . ............

O ST U SO e re——— SRR eveverieieneenenennsS. cliens Soika

-
©

Interantennal carina absent or very faint (fig. 48); Prépbdeuni with superior :

oY



\\.-" - -
36"
*
37(36").
37",
. 0'
38(37').
38",
g

tr

39(38"). |

47

'

shelf very short, medial length 0.40 to 0.75 length of trans-scutal sulcus:
melaéomal sternum 1 with basal carina (fig. 8). metasomal tergum 1 slightly
broad, medial postcarjnal iength 0.53 10 0.55 apical width; male with amcnnzﬁ
ar}icle 13 rhoderately l’ong, length in profile 0.91 to 0.93 maximum widlﬁ; from
western North Ameriéa. e SENTRERE “ ........ ST S. projecfus Bohart
Interantennal carina prominent (f’ig,\z); propodeum with superior shelf longer in
most specimens—if medial length less than l.(;O length of -trans-s.culal sulcus,

metasomal sternum 1 without basal carina (fig. 20); metasomal tergum 1 broad

10 elongate; male with antennal article 13 short to long; transamerican. .......... 37

Metasomal tergum 1 elongate, medial postcarinal length 0.71 ch) 0.81 apical width
(fig. 12); propodeum with medial length of superior shelf 1.75 _[0'1.83 length of

trans-scutal sulcus:; metasomal sternum 1 with basal ‘carina prominent (fig. §) . ..
........... S. canadensis (Saussure)
Metasomal tergum 1 broad to mo érately elongate, medial'postcarinal length 0‘,46
10 0.67 aﬁica] width; propodeum with médial length of superior shelf : 0.7510 1.50

length of trans-scutal sulcus; metasomal sternumr 1 .with basal carina faint or

- Metasomal tergum 1 slightly to moderately elongatg, medial postcarinal length o

0.61 to 0.67 apical width; male with antennal article 13 short, le_ngth in prof ile

less ihan 0.67 méximum width .................. S; cri&tatus (Séués_ure)
Metasomal iergum 1 broad, medial postcarinal-length 0.46 to (})'.51-ap‘iczlil width.

(f ig.‘ 75; male: g'xth antennal artiél‘e 13 'modéralely long to long, length in pfofiie :
1.00101.2o_mx1mumwid;h;;.';...'...'....._ ........ ..... 39

-

Pubescence gold colored and dense. lengthenedsetae sparse; wings f uliginous

with slight yellow tinge; maculation yvel‘low'; from southeastern Texas, Mexico and

"Nicaragua . Salbomargmatus midas new: subspecies



48

/4
39°. Pubescence pale yellow 1o white and inconspicuous, lengthened setae sparse to

moderately dense; wings 'hyal_ine, fuliginous with slight yellow Ling‘e,‘or infuscate;
maculation white to yellow; from Canada and U.S.A., south to California, New
Mexico, east-central Texas and Florida . ...............c.coii N

.S albomarginatus albomarginatus (Saussure)

5.1‘.3.1.1 S. hoozanensis group

This group is eharactefizedfﬁy' a female clypeus which is shallowly emarginate apically
(lig. 57)_ nearly vertical metanotum, fnetasomal tefgum 1 with longitudinal f urfow broadly
impressed aﬁd without deeper narrow medial sulcus (fig. 11), metasomal sfemum 1 with basal
carina and carinate median ldngitudinal ridge (fig. 8), baée of metasomal segment 2 in profile
“'with tergum obtusely angulate and sternum abrupﬂy truncate posteria_d of basal sulcus, ;and
moderately to markedly deveIOped deépressed apical margin of metasomal segment 2 (f ig 52).
N

The group is pnmanly Onental in distribution, extendmg northward as f ar as Talwan chhuan

Provmce in China and Nepal.

- 5.13.1.1.1 S. (Symmorphus) hoazanenSis (Schulthess)

Odynerus ( S ymmorphus ) hbq_zanen.ﬁs SChulthess. 1_934 (D.E‘I,).

Type material exammed ——HOLOTYPE female 1abelled "Formosa/ Hoozan 10 IX/
Sauter" "Schulthess det.”; "Symmorphus/ spec " "Symmorphus/ hoozanens1s/ Schulth .

' _"Umcum/ f. meme/ Sammlung/ erwunscht [green label]" "Typus [red labeI] (DEI)

Recogmuon —sttmgmshed from other members of S hoozanensls group by features - o

~ gnven in the key to spec:es and subspecxes of S ( Symmorplius} Addmonally recogmzed from -

- S. alklmus and S ambotretus by more extensive maculauon parncularly on mesosoma and
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metasomal tergum 1, and from S. canlaonicus by larger size. .

‘Descrff)tion.;—FemaIe. Head including.clypeus nearly as high as wide (0.95 to0 0.98).

Clypeus with height 0.68 to 0.73 maximum width, shallowly emarginate apically, evenly.convex

in prof ile.:-lnterantennal carina slightly to moderately elevated, with. median keel ventrally. OOI.

-

. 0.98 10 1.02 POL LOL 0.48 10 0.49 POL \'ertex wrth cephalic foveae of moderate size.

~-

maxrmum foveal drameter 1.00 trans-scutal sulcus length; moderatel\ spaced, minimum
interval between foveae 0.62 to 0.84 POL; each fovea not bordered posteriorly by carina. |
Occipital carina without submedial incisions, slightly pointed medially (fig. 14) or with shart

blunt median projection delimited by two shallow submedial depressions.

Pronotum with carina at crest of anterior face obso‘ete dorsolaterally, e\}enly arcuate

-~

medrally. humeral angle obtusely rounded ‘barely projected. Notaulm narrowly obsoleté

medially. MeS( pisternum with epicnemial carina obsolete dorsally, faint ventrallv (entircly

+

~obsolete in specxmen from Wular)/ Pseudosternum thhOutgg,gh reflexed border along anterior

margin (fig. 19) Metanotum nearly vertrcal with narrow irregular dorsal surface. Propodeum »

wrth short nearly hortzontal/ medially depressed superior shelf, med1a1 length of shelf 1 67 o
2 00 length ofotrans scutal sulcus submedian canna of propodeum barely produced ventrally
absent dorsally, propodeal valvula pomted dorsally, moderately extended with posterolateral '

projectton of submargmal carina; propodeal orifice broadly rounded dorsally (l' tg 36)

\‘I“-‘—\ \/\,)

width srdes of pOStcarmal area barely convergent towards base wrdth at transverse carma 0, 89

_"7\, . fto 0. 91 amcal wrdth transverse carma complete. longntudmal f urrow broadly 1£ressed :
shallowly de; pressed wrthout deeper narrow medtal sulcus Metasomal sternum 1 wnth basal .
- vcanna deeply cuﬁed postenorly, fused posterrorly to carmate medlan longrtudmal and lateral
obquue rrdges Metasomal segrnent 2in prof ile. wrth base of tergurn obtusely angulate and : )
: sternum abruptly truncate postertad of basal sulcus tergum wrth length 1.19 to 1 25 maxxmum

wrdth aptcal margm of segment 2 translucent depressed its maxunum length 1 88 to 2 25

e
e
R

'Metasomal.tergum 1 slightly elongate rnedial pOStc‘éirinal‘ lengthb69 to 0. 60’ apieal o



Va,

o median longitudinal r_idge ﬂanked by carinate longitudinal ruéae. ~Segment 2

length of trans-scutal sulcus.

Clypeus moderately punctate-puncticulate to oveolate-puncticulate, punctures sparse

medioapically. Frons and vertex foveolate- puncticulate, major punctures moderately spaced.
’ ]

Pronotum, except anterior face, foveolate-puncticulate, with major punctures moderately
spaced, more or less costalc laterally; anterior face obscurely imbricate. Mesoscutum
f oveolate-puncticulate, m:r jor punctures moderately spaced. Mesoscutellum -
deeplate-puncticulate; major punctures widely sparced, shallow and indistinct; minor punctures
obscure. Dorsal mesepisternum punctate-puncticulate to f oveolate- puncticulate; major

punctures widely spaced, ipdistinct; minor punctures obscure. Ventral mesepisternum

f oveolate puncuculate major punctures wrdely spaced, minor punctures obscure. Meseprmeron

f oveolale puncuculate major pun . moderately spaced, minor punctures obscure

Metanotum foveolate- punctrculate dorsallv obscurelv puncuculate ventrally Propodeum

. striale to shallowly rugose laterally,-areolate-rugose dorsally; posterior f ace obscurely

sculptured, transveysely strigate medlall_y.;, shallowly rugose laterally. Metasomal tergum 1 with

L
postcarinal atea foveolate-puncticulate; sternum 1 rugose to shallowly rugose anteriorly,

f oOeolatc puncttculate major punctures larger and more closely spaced towards apex, minor

punctures connected by obscure 1mbrrcate subsculpture. Terga 3 05 and sternum 3 with sparse

‘ punctate or foveolate maJor punctures subaprcally Segments 3 to 6 with 1mbr1cate . -

!
.

subsculpture.

.

’ Pubescence pale yellow to white, witljout lengthened setae.-

%

. ‘Coloration black with yellow tb'orange-yelluw. as follows: clypeus with large basal

and, interantennal spot, postocular dot, medially interrupted dorsal pronptal band

~(thickened \pwards humerus), large dorsal mesepist_ernal'spot". tegula, two large apprbxinrate

-t

'mesoscutelld‘r spots, two large approxunate to nearly approxunate metanotal spots, apex of fore

 and mrd f emora (less on mrd femur) trbrae (except outer aprcal surface of hind Ilbla)

¥ =4
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posicarinal area of metasomal tergum 1 (interrupted basomediaily ), suba‘;ical border of
metasomal tergum 2 and sternum 2. Tarsi reddish brown basally 1o dark brown apically. Wings

lightly infuscate. . @
Length to apex of metasomal tergum 2, 10.0 to 10.5 mm.
Male. Unknown. ®

Geographical distribution and seasonal eccurrence.—Known from Taiwan (fig. 62). In
addition to the holotype, which was collected in September, two female spécimens have been

examined;wTaiwén: Taipei, Wu}ai, 23.1V.1956 (RNHL); Wushe, 1150 m., 15.V.1983 (AEl)."
Chorological affinities.—See Tables 5 and 6. : »

Phylpgeneuc relationships.—Tentatively considered the sister specnes of S. canlaonicus

e
(flg 83).

e

5.13.1.1.2 S. ( Symmorphus) alkimus Cumming and Vecht

513.1.1.2.1 S ( Symmorphus ) alkimus alkimus Cumming and Vetht

S. ynfrrio'rphus ( Symmorphus ) alkimus C_umming and Vecht, 1986 (USNM).

s

Type material examined ..—-HOLOTYPE', female labelled:b "HOLOTYPE {red label]";
g . ,
"SRI LANKA: Kan[dy]. Dist./ Udawattakele/ 26-30 March 1975/ S. & P. B. Karunaratne";

"Symmbrphus/ allgimus/ Cuirnmirig & Vecht/ Ho}otype [red bdrdered label]" (USNM). .
ALLOTYPE male labelled: ALLOTYPE [red label]" "W. Haputale 6000'/ Ceylon,
e

2 7- VIII 3’7" "Symmorphus/ alklmus/ Cummmg & Vecht/ Allotype [red bordered label]

(USNM on long term loan from CNM)
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PARATYPES: Ceylon, C. P. [Central Province], Kandy, Lady Horton's, 22.X1.1953,
F. Kéiser-female (NHMB); Ceylon, Kandapola, Goatfell, 13-17.1V.1933-female (USNM on
Jong term loan frbm CNMJ; Sri Lanka, Kan[dy Dist.], Kandy, Udawattakele Sanctuary’, 2100

fect, 20-30.VI1.1976, S. Karunaratne-female (USNM).

‘Recognition.—Distinguished from other members of S. hoozanensis group by features
given in key to species and.subspecies of S. ( Symmorphus ). Additionally recognized from S.
hoozanensis and S. canlaonicus by absence of yellow on mesosoma, and from S. ambotretus by -

the non-incised occipital carina and paler maculation.

Description.— Female. Head including clypeus nearly as high as Qide (0.92 10 0.96).
Clypeus with height 0.68 10 0.72 maximum width, shallowly emarginate apically.“even]y convex
in profile. Interantennal carina slightly to moderately elevz;ted; with short .median keel
'ventrally. OOL 0.80 t0 0.94 POL; LOL 0.47 to 0.50 POL. Vertex with cephalic foveae of
‘moderate size, maximum foveal diameter 0.72 10 0.88 trans-scutal sulcus length; moderately
spaced, minimum interval between_ foveae 0.57 to 0.75 POL; eafch_fovéa not bordered

postcéiorly by carina. _Occipitél carina without submedial incisions, slightly pointed medially

- (fig. 14).

, Pronomm wilh;cariné ai crest of anterior f ace‘ complete, evenly arcuate medially .(f ig.
13); huheral angle obtuse (fig. 47), barely prpjected. Notaul.us very airit, broadly obsoléte
-medially. Mesepistemum with epicnemial carina obsolete dorsally. 'Pseudo.s‘ter_num Wiihout h‘igh _
reflexed border-along antérior fnargin (fig. 1'9). Metanotum nearly vertical, with narrow
irre'gular(d,orSal éurf ace. Propodeum with 'véry short nearly horizontal médiélly de;;fessed
superior shelf, medial length of shelf 0.78 to 1.00 length of trans-sc_utal sull'cu'sl; submediari
carina of propodeum slightly prodﬁced vent_failly, absem dorsally; pfopo&eél valvula ébruptly ‘

pointed dorsally, slightly extended with posterolateral projéction of submarginal carina (fig.

51)» propodeal orifice broadly rounded dorsally (fig. 36).

o
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Metusomal tergum 1 broad, medial postcarinal length 0.47 to 0.49 apical width; sides of
postcarinal area barely convergent towards base, width al transverse carina .0.90 10 0.94 apical
width; transverse carina compiete; longituclinal furrow broadly impressed, shallo;i'?l_v depressed.
without deeper narrow medial sulcus. Metasom'al sternum 1 with basal carina deeply curved
posteriorl_v, fused' posteriorly to carinate median longitudinal and lateral oblique ridges.
Metasomal segment 2 in profile with base of tergurh obtusely angulate and sternum abruptly
truncate posteria_q of basal sulcus; tcrgum with length'1.07 to 1.11 maximum width; apical
margin of segment 2 translucent, depressed, its max_imurn length 1.22.10 1.38 length of

trans-scutal suicus.

Clypeus moderately to densely puncticulate to'punctatc,*punctures sparse
medioapically. Frons and vertex f oveolate-‘puncticulate, major punctures moderately spaced.
Pronotum, except anterior face, foveolate-puncticulate, with major punctures moderaltely

spaced, more or less costate laterally; anterior face obscurely imbricate. Mesoscutum

foveolate- puncuculate major punctures moderately spaced anteriorly, widely spaced
o

'obscure Ventral meseptstcrnum foveolate- punctrculate major punctures widely spaced, minor
punctures obscure Meseplmeron f oveolate puncuculate major punctures moderatcly spaccd
'mmor punctures obscure. Metanotum foveolate-puncticulate dorsally,.obscure]y puncticulate
‘-ventrally. Propodeum finely striate '1aterally, areolate-rugose dorsally; posterior f ace ncarly -
smooth, with some shallcw indistinct rugosity and obscure imbricate supsculpturc. Metasomal
segments with imbricate subsculpture. Tergum 1 with postcarinal are’a f oveolaté-puncticulatc to |
| f 6t'eate-puncticulate; stemum,l rugose anteriorly, rned'ia"n longitudinal ridge f’ lztnked by’
carmate longttudmal rugae Segment 2 foveolate punctlculate major punctures larger and more

, closely spaced towards apex. Terga 3to § and sternum 3 w:th sparse punctate or f ovcolatc ,

major punctures subapxcalty.
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~
Pubescence pale yellow to white, without lengthened setae.

Coloration black with yellow as follows: interantennal spot, postocular dot, faint line
on outer surface of tibiae (on hind tibia not extended to apical half), apical border of
metasomal tergum 1, subapical border of metasomal tergum 2 and sternum 2. Tarsi pale brown

basally to dark reddish brown apically. Wings iightly infuscate:
Length to apex of metasomal tergum 2., 8.010 8.5 mm.

Male. Similar to female except as follows: clypeus moderately emarginate apically;
humeral angle slighlly projected; metasomal tergum 1 wiih postcarinal area
fovealé-punctiéulale; sternum 3 with major purictufes prirriarily f oy)eate sﬁbapically; mandible
: yéllow basally; clypeus with lérge basal yelldw spot; legs slightly lighter, reddish to dark brown,
mid tibia with yellow line not extended to apei. hind tibia with i)ésal yellow spot., tarsi pale
brown toreddish browp apically, fore leg with basitarsus yellow. .

o Antennal articles 10 lmeach with single tyloid, article 13 in profile wil.h length 0.81 A
?nax;mum width.
S e

Length ‘t.o apex of metasomal tergum 2, 7.5 mm.

Geographical distribution and seasonal occurrence.—Known on‘ly from the type seriés I

‘ colllecte‘d‘ from Marc’:h'@o November. in the central highlands of Sri Lanka (fig. 62).

~ Chorological affinities.—See Tables 5 and 6. o

Phylogenetic relationships.—Presumably the sister taxon of S. alkimus dialeukus, The
~ relationships of the enftire species, beyond inclusion within the S.~hoozanerisi.§.g‘rou;') however,
are unclear (fig. 83). |
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5.1.3.1.1.2.2 S. (Symmorphus) alkimus dialeukus new subspecies

Holotype.—Female labelled: "HOLOTYPE [red label]"! "N Sumatra/ Sibolangit, 500
m/ 1954. 19112/ J vd Vecht"; "Museum Leiden/ ex coll. J.v.d. Vecht”; "Symmorphus/

r .

alkimus dialeukus/ Cumming/ Holotype (red bordered label]” (RNHL).

Derivation of subspecific epithet.—Derived from the Greek word dialeukos, m'caning

marked with white, in reference 1o the white maculation in members of this subspecies.

Description.—Female. Similar to typical subspecies except maculation paler, ivory to
white, with additional marks as follows: clypeus‘with basal band, pronotum with two dor%al
spots, small dorsal mesepisternal spot and two small mesoscutellar spots. Wings hyaline with

lightly infuscate patch adjacent anterior apical margin of fore wing.

‘ Male. Unknown. ° o0

- 'Geographical distribution.—Known from northern Sumatra (f 1g 62). - A
Seasohal occufrence.—K‘nowh only from the holotype collected in December.
Chorological affinities.—See Tables 5 and 6.

thlogenetlc relauonshxps —Consndered the sister taxon of S. alkirius alk:mus as

indicated under that subspecxes

513113 S (Sy'mmor'phus ) amboiretus new species

Co4

‘ Holotype -—chale labelled: "HOLOTYPE [red }abel]" "Mt[. ]Omel [Emel Shan]/
' 'Szechuen [chhuan Provmce] Chma/ 4400ft" "DCGraham/ Collector™; "Symmorphus/
blfoveolatus/ n. sp [manuscnpt name]/ C. L. Lu1 [black bordered label]" "S- 10 [yellow :

label]" "Symmorphus/ ambotretus/ Cummmg/ Holotype [red bordered label] (USNM)
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Allotype.—Male labelled: "ALLOTYPE {red label]”; "NEPAL/ Kathmandu/ Valley/
B. KIAUTA &/ M. BRINK leg."; "Chaunif 1350 m./ 16-25.V.1973"; "Netherlands Centre/ for -
Alpine Biologlcal/ Research”; "Symmorphus [male symbol)/ det.J.v.d.Vecht 1974";

"Symmorphus/ ambotretus/ Cumming/ Allotype [red bordered label]” (RNHL).

-

Derivation of specific epithet.—Derived from the Greek words, ambon, meaning rim,

and tretos, meaning perforated, in reference to the incised occipital carina in members of this

species.
Q I

Recog‘mtron .—Easily dlstmguxshed from all members of the §S. hoozanensis group,
except S. hoozanensls by the presencle of an 0cc1p1tal carina with two submedial incisions that
, .ellmlt a blunt median tooth. Specrmens of S. hoozanensis, which are recognized from those of
S. ambotretus by differences in the pronotal carina and degree of maculation, may have the

occvipital‘carina depressed submedially with the concomitant development of a slight median

projection similar to that seen'in S. ambotretus.

Descrrptlon —Female. Head mcludmg clypeus nearly as high as wide (0.96). Cl)’peus
~ with height 0 73 maximum width, shallowly emarginate aptcally evenlv convex in proflle
Interantennal carina slightly to modelra.tely elevated, w1th median keel ventrally. OOL 0.90 to
0.93 POL LOL 0.53 POL Vertex with cephallc foveae of moderate size, maximum f oveal

. diameter 0.72 to 0.84 trans-scutal sulcus length; moderately spaced, minimu‘m interval be'tWeen
foveae 0.67 to 0.73 POL each fovea not bordered posterlorly by carina. Occrprtal carina w1th

two submedxal mc1srons that dellmlt bltlnt medlan tooth (fig. 13)

| Pronotum w1th. carrna at crest of antenor face complete, evenly arcuate medlally (f 1g
‘13) humeral angle obtusely rounded barely pro;ected Notaulus famt narrowly obsolete
| medially. Meseptstemum wrth epxcnemral carina obsolete dorsally Pseudosternum wrthout hlgh
reflexed border along antenor margm (fig. 19) Metanotum nearly vertlcal wrth narrow

trregular dorsal surf ace. Propodeum wrth short nearly horizontal medlally depressed supenor
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shelf, medial length of shelf 1.18 to 1.75 length of trans-scutal sulcus; submedian carina of

: e
propodeum slightly produced ventrally, faint and irregular dorsally; propodeal valvula pointed
to abruptly pointed dorsally, moderately extended with posterolateral projection of submarginal

carina; propodeal orifice broadly rounded dorsally (fig. 36).

‘Metasomal tergum 1 slightly bro’ed, medial postcarinal length 0.54 10 0.57 apical width;
sides of postcarinal area barely convergent towards base, width at transverse carina 0.90 apical
width; transverse carina complete; longitudrnal f urrow broadly impressed. shallowly depressed, -
without deeper narrow medial sulcus. Metasomel sternum 1 with basal carina deeply curved
posteriorly, fused posteriorly to carinate med‘ian longitudinal and lateral oblique ridges. -
Metasomal segment 2 rn profile with base of tergum obtusei;\-.angulate and sternum abruptly
truncate posteriad of basa! sulcus; tergum with length 1.18 to 1.26 maxim_um width; epical

“margin of segment 2 translucent, depressed. its maximum le’ngth 1.29 to 1.34 length of

trans-scutal sulcus.

Clypeus moderately punctalte-puncticulate 1o fov_eo_lete-__puncticulate,, puncturcs sparse
'medioapically. Frons and vertex foveolate-puncticulate, ma tor punctures moderately to densely
spaced. Pronotum, except anterior face; oveotate-puncticu'l'z;te_ u'/ith’ma}jor punctures
moderatelv to densely'spaced more or less costéte laterhlly; anterior face obscurely imbricate
'- Mesoscutum f oveolate punctlcu}ate ma _]OI punctures moderately to densely spaced anterrorly
widely to moderately spaced postenorly Mesoscutellum foveolate- punctrculate ma jOI
/ \

- punctures wrdely to moderately spaced. Dorsal meseprsternum f oveolate-punctrculate, major
: punctures wrdely spaced, Minor punctures obscure Ventral meseprsternum

foveolate puncuculate ma jor punctures wxdely spaced minor punctures obscure Mesemmeron”
f oveolate punctlculate major punctures moderately spaced mtnor punctures obscure e
Metanotur_n foveolate-punctlculate dorsally, obscurely punctrculate ventrally. Propodeum

cf

. striately rugose to rugose lateraily.'areolateéru‘gose dorsally; posterior face nearly smooth, with

'

some shallow.indiStinct rugosity and obscure imbrivcate subsculpture. Metasomal tergum-]1 with
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postcarinal area foveolate-puncticulate to foveate-puncticulate; sternum 1 rugose anteriorly,
median longitudinal ridge flanked by carinate longitudinal rugae. Segment 2 V

foveolate- puncticulate, major punctures larger and more closely spaced towards apex, minor
punctures connecled by obscure imbricate subsculpture. Terga 310 5 and sternum 3 with sparse
" punclate or f oveolate major punctures subapiually. Segments 3 10 6 with imbricate

subsculpture.
Pubescence pale vellow 10 white, without lengthened setae.

Coloration black with orange-yellow to orange-red as follows: clypeus with two basal
spots (absent in female paratype), interantennal spot (absent in female paratype), postocular
dot, two dorsal pronotal spots (absent in holotype), apical border of metasomal tergum 1,

subapical border of metasomal tergum 2 and sternum 2. Tarsi dark brown. Wings lightly \

infuscate. - - w “ o
- Length to apex of metasomal tergum 2, 9.0 mm. .

Male Similar to female exéept as follows: clypeus moderately eruarginate apically;
humeral angle obtuse, sllghtly pro;ected metasomal sternum 3 with foveolate to foveate maJor
punctures subaplcally mandible light yellow basally; clypeus light yeliow except black apical |
border, scape with basal yellow spot; 1nterant¢nnal spot and postocular dot yellow; pronota)

l spots distincﬂy thickened towards humerus; mesoscutellum with two small orange-yello’w spot‘s
(absent in male paratype from Swayambhunath) fore leg wnh line on outer surf. ace of tlbla

and basuarsus yellow

.Antennal articles 9 fo 13_eé_gh with single tyloid (absent from article 9 in allotype),

article 1% in profile with length 0.83 to 0.95 maximum width.

B Leng_th' to apex of metasomal le;gum 2, 7.0 mm,

'



£

Geographical distribution.—Known 10 range from the eastern border of the Sichr‘fan ‘

highlands in China, to the southern Himalaya in central Nepal (fig. 63).

Seasonal occurrence.—Specimens of the type series from Nepal were collected from

April to-May. The holotype and paratype from China are without seasonal data.

¥

Chorological affinities.—See Tables S and 6.

. Phylogenetic relationships.—Beyond inclusion within the S. hoozanensis group. the

relationships of this species remain unciarified (fig. 83).

Paratypes.—China: Szechuen [Sichuan Province], Chengtu [Chengdu], D. C.-
Graham-female (USNM). Nepal: Kathmandu Valley, Chauni, 1350 m., 16-25.V.1973, B.
. R _ .
Kiauta & M. Brink-male; Kathmandu Valley, small stream N. of Swayambhunath, 1350 m_,

18-24.1v.1973, B. Kiauta&_ M. Brink-m_ale (RNHL).

5.1.3.1.1.4 S. (Symmorphus) canlaonicus new species

Holotype. ——Female labelled: "HOLOTYPE [red label]" "Mt. Canlaon 3600'/ Negros
Orfiental]., Phil./ Apr 29, 1653/ H, M, &D Townes" “Svmmorphus/ canlaomcus/ |

Cummmg/ Holotype [red bordered label]" (AEI)

Derivation of specific epithet.—Latin adjective, canlaonicus, in reference to t_hé ‘type

locality.

a

Recognin'on .—Distingui-shed from other rnembers of S. hoozar’iensis group by f eatures -
glven in the key to specres and subspecies of Symmorphus ). Addmonally recogmzed f r?m

S. alktmus and §. ambotretus‘!y more extensrvc maculatron of héad and mesosoma and from

" S. hoozdnensis by smaller size. , Q N



Description.— Female, Head including clypeus nearly as high as wide (0.93). Clyvpeus
with height 6.74 maximum width, shallowly emarginate apically. evenly convex in profile.
Interantennal carina slightly to moderately elevated, with median keel ventrally. OOL 0.96
POL: LOL 0.50 POL. Vertex with-cephalic foveae of moderate size, maximum foveal diameter
0.67 trans-scutal sulcus length; moderately spaced, minimum interval berween fdveae 0.70
POL; each fovea not bo_rdered posteriorly by carina. Occipital carina without submiedial

incisions, slightly pointed medially .(fig. 14).

Pronotum with carina at crest of anterior. face obsolete dorsolaterall;', evenly arcuate
medially; humeral angle obtusely rounded. barely projected. Notaulus faint, narrowly obsolete
medially. Mesepisternum with epicnemial carina obsolete dorsally, faint ventrally.
Pseudosternum without high reflexed border along amerior margin (f ig.. 19). Metanotum
nearly vertical, with narrow irregular dorsal surf aceﬂ‘. Propodeum with short nearl;v horizontal
medially depressed superior shelf, medial length of shelf 1.50 length of trans-scutal sulcus;
submedian carina of propodeum slightly produced ventrally /absem dorsally propodeal valvula

pomted dorsally, slrghtly 1o moderarely extended with posterolateral prolecuon of submarginal

carina; propodeal orrfrce broadly rounded dorsally (fig. 36).

Metasomal*[ergrlm 1 slightlyr‘broad, medial postearinal length 0.52 apical width; sides.qf )
p‘oSLcarinal .area -barel& cdnver‘gem-towardsv base, width at transverse carina 0.88 apical ‘width;
| transverse carma complete longitudinal furrow broadly 1mpressed shallowly depressed ’
wnhout deeper narrow medral sulcus Metasomal sternum 1 with basal carma deep]y curved
v ‘p_osrerrorly. f used postenorly to carmate nredran longuudr_nal and lateral oblique rrdges.
h ‘ M’etasomal -Segrhent 2in profile with 'base of rergﬁm‘obtusely angulate and sternum abruptly
,tr.u’ncate' posteriad of basal sulcus; tergurh :with lengrh 1;06 maximum w‘idt'll; apical' n_rargi'n'of
segment‘ 2 translucent, depressed, its maximum length 1.13 length of trarrs-seutal sulcus.
'.Clypeus querate.ly fi dveolare-punctieulate, major purrctu_r'és sllauow, rrrinor ‘punctures B

v

sparse medioapically, apex impunctate. Frons and vertex foveolate-puncticulate, major
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punctures mode‘rate]_v spaced. Pronotum, except anterior face, foveolate- puncticulate, with
major punctures mode‘rarely spaced, more or-less costate laterally; anterior f ace obscurely
imbricate. Me‘soscurum.f oveola‘te-puncticulale, &ajor punctures moderatel_\' spaced.
Mesoscutellum foveolate-puncticulate; major punctures widely spaced, shallow and indistinct:
minor punctures obscure. Dorsal mesepisternum f oveolare-puncticulare; major punctures
widely spaced, shallow and indistinct, minor punctures obscure. Ventral mesepislcmum
foveolate-puncticulate, major punctures widely spaced, minor punctures obscure. Me‘sepirneronﬁ
f oveolare-puncric‘ulare. major punctures moderately spaced, minor punctures obscure.
Metanotum foveolate -puncticulate dorsally, obscurely puncticulate ventrally. Pr/onodeum
striate laterally, areolate-rugose dorsally; posterior face nearly smooth, with some shallow
indistinct rugosity and obscure imbricate subsculprure. Metasomal segments with imbricate
subsculpture. Tergum 1 with posrcarinal area f oveolate-puncriculate' sternum ] rugose
amerrorly median longrtudrnal rrdgé’ﬂanked by carinate longrtudmal rugae. Segment 2

f oveolare puncticulate, maJor punctures nearly uniformly distributed, slightly larger and morc
closely spaced towards apex. Terga 3 t0.5 and sternum 3 with sparse punctate or foveolate
major punctures subapically. |

Pubescence pale yellow to white, without lengthenéd setae.

Coloration black with yellow as f oll‘ows: -clypeus with Jarge basal band, interantennal .

-

$pot, postocular Spot Jlarge basal mandibular mark, scape anleriorly medially interrupled

| dorsal pzonotal band (thrckened rowards humerus and extended along bosterror margin nearly

<

to tegula) large orsal meseprsrernal spot tegula paralegula two large nearly approxrmare

mesoscutellar spots two metanotal spots apex of fore and mid femora ( less on mrd f emur)
outer surface of trbiae (on hind tibia not extended to ,apex) apical border of metasomal fergum |
1, subapical border of mer,asomal tergum 2 and sternum 2 Tarsr pale brown basally ro reddrsh \

~o

brown aprcally ngs hyalrne o very llghtly mfuscate
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Length to apex of ;nela,SOi’na] tergum 2, 7:5 mm.
Male. Unknown.

® ' Geographical distribution.—Known f rom the Philippine isla;nd of Nég'}}os (fig. 63).
Seasonal occurrence.—Known enly from the holbtype collected in April.

Chorological affinities.—See Tatfles 5 and 6.

Phylogfnetic relationships.—Inferfed with uncertainty, to be the sister species of S.

hoozanensis (fig. 83).

\_‘?\_‘ » . / .
' '#5.1.3.1.2 S. declivis group
This nfonobasic group contains the highly distinctive Mediterranean species S. declivis

: Hamig‘. It is~characterized at the species groyp level by a f enkale clypeus which is shallowly
emarginate apically (fig: 57), non- vertical metanotum, meLaso}n\al tergum 1 with longlwdmal

furrow sharply 1mpressed and with deeper narrow medial sulcus po\t\erxorly (fig. 12),

metasomal sternum 1 wh%out basal carma and medlan longnudmal ridge base of metasomal

4

, segment 2 in prof ile with tergum obtusely angulate’and steg@m‘éruptly truncate postenad of

basal sulcus (f ig. 52), and slxghtly developed not depresscd aplcal margm of metasomat segment |

2 (fig. 54). - S ”/'

e

5.13.1.2.1 . (Symmorphus) declivis Harttig

.‘.‘\‘_‘

N -

&

1" Symmor phus declivis Harttig; 1932 (coll. Harttig, ? loc)). - -

L Odyherﬁs ( Koptody'n'er”us) declivis (Hantig): Blﬂthgenﬁrv1943.'



63

Type material ékamiued.——l’ARATYPES: Styria [Yugoslavian region], Podtetriek
[Windisch-Lansberg], 6.1V.1926, 19.VII1,1925 & 11.VII.1931, Dr. Jaeger-female, 2 rnales (2

MSNV, 1 ZMHB).

Hartug (1932) did not explicitly state whtch of the mine specxmens from Pod¢etrtek he .
consxdered as the holotype, although he did mention that he deposned it in hig coliection mslcad ,
. of in Jaeger's collection with the paratypes. Of the three specimens I have'examined f rorp the
type ‘series, the male and female from MSNYV are clearly labelled as paratypes, while the male
specimen from ZMHB bears a "Typus"‘ label, 1 suspeot that the holotype'on”ce located, will be
clearly labelled ‘as such and will probably be one of the three fernale s%imens_ of the serics.

<

since Hartti"g described the female of S. rieclivis in much greater detail than the male.

Recognition —Readily distinguished from species of S. murarius group by the basal
Y .
shape of metasomal segment 2. Most casily recogmzedt?om SpeCleS of S. haozanensls group
which have a similarly shaped metasomal segment 2 (see dlso S. parvzlmeatus) by the slightly

developed not depressed aplcal margin of metasomal segment 2 and sharply impressed

3
\ .

Descnptlon —Female Head mcludmg clypeus sllghtly btgher than wrde (1 01 to: 1 09)

longitudinal furrow Of metasomal tergum 1.

“Clypeus with herght 0. 63 to Q. 65 maxtmum wrdth' very sha ly emargmate aptcally nearly .
truncate; evenl) conﬁm prof ile. lnterantennal carma moderately elevated with medtan keel
ventrally OOL 0. 84 to 0.88 POL; LOL 0. 50 to 0. 56 POL. Vertex with cephahc f oveae ol‘ '
moderate size, maxrmum f‘oveal dlameter 1 00 to 1 20 trans scutal suleus length moderatcly

- spaced minimum mterval betWeen foveae O 68 to O 70 POL each’ fovea not bordered

postenorly by carina. Occrpxtal carina wrthout submedtal mcxsrons shghtly pomted mednally

- ‘(frg 14)

Pronotum wrth canna at crest of antenor face obsolete (ﬁg 17) humeral angle nearly

acute shghtly pro;ected (f tg 46). Notaulus complete Meseprstemum w:th epicnemnal carma

o

-~
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, 'carina of Apropodeum moderaiely to markedly produced ventrally, absent dorsally; propodeai?j

64

' ' R . . .
obsolete dors;lly. Pseudosternum without high reflexed border along anterior margin (fig. 19).

Metanotum not distinctly vertical, with size of dorsal surface slightly smaller to subequal size of .
posterior surface. Propodeum with short oblique to nearly horizontal medially depressed

superior shelf, medial length of shelf ‘1.90‘lo 2.25 length of trans-scutal sulcus; submedian

P -

valvula gradnalh narrowed dorsally, slightly extended with posterolateral projection of
- - \ :
submargmal carina; propodeal orlfrce broadly rounded dorsally ( fi ig. 36) ) j)\r
A%Y
’ ™

’
)

«Metasomal tergum 1 s}ig'htly 1o fnoderately elongate, ‘medial postcarinal length 0.59 to

0.66 apical-width; Sides of-pbstcarinal area modefately to slightly convergent towards base,

width at t'rafnsverse carina 0.77 to 0.81 apic‘al width; t'ransvese carina comgle[e; longi(udinal

furrow sharply impressed, sha‘llowly depressed with deeper narrow medral sulcus posteriorly. &

.
W

Metasomal iéernum 1 without basal carma and median longrtudmal rrdge lateral obligue rrdges

not carmate 1 amt anteriorly. Metasomal segment 2in prof ile with- base 6f tergum obtusely

angulate and sternum abruptly truncate poster}ad of basal sulcus tergum wrth length 0.% to
SReN 3 v o«

1.04 maximum width; aprcal margm of segn&qnt 2 translucent not depressed its maxrmum .o

' length 0.38 to 0 75 length of trans- soutal sulcus : e L o g

% M
a‘.

C]ypeus m@deratelv f oveolate wrth some addmonal obscure rugosrty punctures

P &,

*

shallow Frons and vertex f oveolate puncuculate maJor punctures densely spaced Pronotum,
except anterror f ace, f oveol‘ate punctrCulate wrth maJor punctures densely spaced, more or less

- costate Iateral]y, antefior face’smooth wrth sparse YOVeolate punctures dorsally and laterally

@ LS : Y
Q
Mesoscutum f oveblate punctrculatew maJor punctures densely spaced Mesoscutellum

. «
ot ; — ) ‘ Y

f oveolate punctrculate ma 30T punctures,wrdely spaced mmor punctures obscure Dorsal

' meseprsternum foveolate puncucunate' maJOr punctures absent anterrorly, sparse and rndrstmct

N )a )

posterrorly, mmor punctures obscure posterrorly Ventral meseprsternum
f oveolate puncuculate major punctures w1de1y spaced., mlnor punctures obscure Mesepuneron ' \

f oveolate puncticulate major punotures densely spaced rmnor punctures obscure Metanotum T

ot

LT X e
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foveolate- puncticulate dorsally, obscurely puncticulate ventrally. Propodeum striaiely rugose
laterally, areolate-rugose dorsally; posterior face transversely strigate medially. shallowly

rugose laterally. Metasornal segmerils with imbricate subsculpture. Tergum 1 with postcarinal

{

area foveolate- puncticulate; sternum 1 foveolate-puncticulate, apex with short shallow
longitudinal rugae. Segment 2 foveolate-puncticulate, major punctures neafly uniformly
distributed, slightly smaller and more widely spaced towards apex. Terga 3 to 5 and sternum 3

. - . L
with sparse shallow punctaie or foveolate major punctures apically .
N / . .

- 8 ‘
PubeScence pale yellow to white, without lengthened setae.

-

Coloration black with yellow as follows: clypeus with basal band, interantennal spot,

o

postocular spot, scabe basov;mrally (absent in many individuals), medially interrupted dorsal
pronotal 5gnd (thickened towards humerﬁs), large;dorsai mesepisternal spot, iegula pOs;erinrl)‘. _'
two large apprdximale mesoscptellar.quts (contiguous in some individuals), apéx of fore

femur, oufer surface of tibiae (on hind iibia not e‘xtended to apex), apical Epfder of metasomal

tlerga'l,.“Z, 4 and sternum 2 (on tergum 4 not extended to lateral margin) (terga 3 and 5

wr .

medially witgl apical marks in a few individuals). Tarsi pale brown 1o reddish brown, slightly
‘garker apically. Wings hyaline to very lightly infuscate. Q‘
. Length 10 apex of metasomal tergum 2; 7.0 t0 8.5 mm.’

[y s

Male. Similar to female except as f OllOWS; ‘cl)}peus shalld\vl)‘r‘;o mod?:ra'tely emargx"nate
apically; humeral @gle acute, moderately prdjéc;eh; niandible yellow.basally; c]ypéifs yé!lbw; ‘
scape y‘ellow anteﬁorly; mid coxa 'yelldw{ anteriorly; apex: of f ore, mid and hind femora y:ellov/ '
(extensively on- fore femur); tibiae nearly entirely vellow; n'ne.tasoxﬂélﬁterg'a 3,5, 6and sterna 4 -

' ‘and‘S.mcdially\witﬁ apical yellow marks ('various_ly,a_bsent in some ind,ividuals); tarsi lighter, .

pale brown with yellow basitarsi.

PG - L@

4 ﬁ'j,j~;':l/ggiénnal articles 10 10 13 each with single tyloid (barely developed or absent on a'ﬂicle\\ﬁ\w

4

'

10), article 13 in piofile;with length 1.00 to 1.07 maximum width.

>
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Length 1o apex of metasomal tergum 2, 6.0 to 7.0 mm.

Geographical distribution and seasonal occurrence.—Known from the northeastern
Meduerranean region, north to Hungary (see Bluthgen, 1961) and Austria (fig. 64). Austria:
Bugg;:nla?td;. f(ulm N.E. Gussing; 16.V.1976. Cyprus: Kalopanayiotis, 2600ft 28.X.1964,
28.Xl.1?64; Pera Pedi, 2000ft., 4.IV.1952; Potamitissa, 3000ft.; Sa“ettas, 6.1V.1962, 30.V.1960.
Greece: Crete, Omalos, 3600ft., 30.IV.1974; Rhodes, Hedenb.; Rhodes,vSephyros, 10.X.1982.
‘]taly: Roma [Rome], Castei Porziano, 12./V.1940./ Turkey:~Anta1ya [district], Finike, 50-100
_m., T.IV.1962; Antalya [district], Finike- Kas Road 300 m., 10.1V. 1962 Aydm [district].
Bozdogan, 200 m., 22.1V.1962; Istanbul, Bebek IV 1950127 IV.1953, 2.X.1949. Yugoslavia
Styria,-Pod¢etrek [Windisch-Lansberg], '18.IV.1934, 12.V.1933. 21.V.1933, 11.VII1.1934,

* 18.VII1.1932; Stvria, Windische Bu hel ['Windisch-ﬂBlheln]. Karnerberg, 8.VIII.1971.

" Chorologi¢al affinities.—See Tables 5 and 6.

Phylogenetic relationships.—Inferred to be the sister taxon of the S. murariusgroup,

primérily on the p.;«.sx's of the [ orm of metasomal segments 1 and 2 (figs. 80, 81).
= ;

v

- 5.1.3.1.3 S. murarius group

y

Thrs diverse group is charaetenzed by a feniale clypeus whrch is shallowly to deeply

o

emargmate aprcally (flgs 57 -59), vertical to non- -vertical rnetanotum metasomal tergum 1

. with longrtudmal f urrow sharply tmpressed (secondanly broadefred in S wolacezpénms) and

with. deeper narrow medtal sulc?,s postenorly (flg 12) metasomal stemurn 1 w1th or without
'basal carma and medtan longrtudmal ridge, base of metasomal segment 2 in profile thh tergum
gradually rounded and sternum flat w shghtly convex postenad of basal sulcus (fig. 54) and
) shghtly to moderately developed not depressed aptcal margm of metasomal segment 2 (flgs 41
54 shghtly depressed on tergum in S. sichuanensis). The group is, pnmarrly Holarcnc in -

dtstrtbutnou. extendmg southward as far as the Atlas Mountains, southern }hmalaya, northem E

.
¥
'



Thailand and Taiwan in fhe Old World. and northern Nicaragua in the New World.

#

&

0 5.1.3.1.3.1 S ( Symmorphus ) murarius (Linnaeus)

\
L 4

Vespa muraria Linnaeus, 1758 (LS).
g .
QOdynerus ( Protodynerus ) nidulator Saussure, 1855 (? MNHP).

Odynerus ( Symmorphus ) murarius nidulator Saussure; Berland, 1928.

Notes about syrlonymy.-—Althougl; the type of S. nidulator (Saussure). could not be
located in the colleetion of MNHP or elsewhere, Saussure’s description leaves no doubt that the
f emale specimen (or specimens) he had before him was an extensively maculated yellow color
form of S..murarius. Subspecific recognition of this color form as proposed by Berland (1928),
is considered unwerranted. given that color patiérn varies continuously over lhc‘ralnge'ol" S.

gnurarius (see below under "Variation") and populations distinguished on this basis alone are

not distinct structurally.

(

Type material examined .—Ve.ép& muraria Linnaeus, HOLOTYPE, female labelled: -

"muraria” [followed by type labels] (LS). - y . »,‘

.

N « Lo e : ‘ - ' .

Recognition.—Particularly distinct because of the suppressed transverse carina of
metasomal tergum 1, very’ large cephalic foveae of females and‘verv long antennal article ‘13 of
males. Szecimens of S murarius can be confused thh thqse of S. foveolatus as discussed under

S "Recognmon of that spec1es

Descri'ption —Female‘ Head including clypeus'nearly as "h‘iéh as wide {0.91 to 0. 99). B

0

Clypeus with helght 0.63 td 0.67 maximum wndth shallowly 10 moderately emargmate apncally
(flgs 57, 58); evenly convex in profxle Interantennal carina moderately elevated ‘with medlan

 keel ventrally OOL 1.11 to 1.21 POL LOL 0. 50 to 0.62 POL Vertex thh cephahc foveae, ol”

v

' extremely large siz¢, maximum foveal dlameter 3 45 to 5.00 trans- scutal sulcus lenglh

<

.



translucent, not depressed; its maximurh length 0.28 t0'0.50 length of trans-scutal sulcus,

gradually tapered and shallow anterolalerallv foveae approxrmatc nearly contlguous

minimum interval between foveae 0.06 to 0. 19 POL; each fovea not bordered posterrorly by

“distinct carina (fig. 27). Occipital carina without submedial incisions, evenly arcoate medially.

)
-

Pronotunt with carina at crest of anterior face obsolete medially, faint dorsolaterally;‘
humeral angle rounded to obtusely rounded, not projected. Notaulus faint to obsolete
anteriorly. Mesepisternum with epicnemial carina obsolete dorsally, vvery faint to obsolete
ventrally. PSeudosrternum without high reflexed border along anterior margin v(fig. 19).

Metanotum not dist‘inctly vertical, with size of dorsal surface greater than half to subequal size

4 -

of posterior surf ace. Propodeum with very short to short obliquely rounded to nearly

horrzontal medially depressed supenor shelf, medra] length of shelf O 85tol 45 length of -

- trans-scutal sulcus; submedian carina of propodeum slightly to moderately produced .ventrally,

absent dorsalli; propodeal valvula gradually narrowed dorsally, barely extended with short

14

rounded posterolateral projectionr of submarginal carina (f 18§ 24); propodea orifice broadly.

rounded dorsally (fig. 36). .

Metasornal tergum 1 broad to slightly elongate, medial postmrgr.al length 0. 464 to 0.59

apical wrdth S1des of postcarinal atea moderately to slightly convergent towards baSe wrdth at

transverse carina 0 70 to 0. 86 apical wrdth transverse carina obsolete laterally, famt medrally ‘

(f 1g 25)y longrtudmal,furrow Sharply 1mpressed shallowly depressed with deeper narrow

?
medral sulcus posteriorly. Metasomal sternum 1 thhout-basal carina and median longntudmal

b4

ndge lateral obhtwe ndges not carmate faint antenorly Metasomal segment 2 in profile wrth

. base of tergum gradually founded and sternum s11ght1y and evenly convex posterrad of basal

sulcus; tergum with length« 0.78 to'0.95 m‘axrmum wrdth; apical margin of Segment 2

by

Clypeus moderately punctate punctrculate to f oveolatc punctrculate punctures sparse

I

: medroaprcally Frons and yertex foveolate punctrculate major punctires moderately spaced

Pronotum except anterxor face, foveolate puncuoulate ‘with major punctures wrdely to -

P s )
LS ; S . . 2 - - ’
LT Co L . o R . . ¢ Lo . .
e N S B - . E S . E - > B . - : : .
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moderately spaced, more or less costate laterally; anterior face smooth. Mesoscutum

f oveolate-puncticulate, major punctures widely {o moderately spaced. Mesoscutellum
foveolate-puncticulate, major ‘nunctures moderately spaced, minor punctures obscure. Dorsal
mesepisternurn f oveolate:puncticulate, major punctures widely:lo moderately spaced. Ventral
‘rnesepisternum foveolate-puncticulate,.major ‘punctures widely to moderately spaced, minor

_punctures obscure. Mesepimeron f O}/‘eolate-puncuculate':'major punctures moderately spaced,
minor punetures obscure. Metanotum fcveolate-puncticuiate dorsally, obscurely puncticulate
ventral)y. Propodeum rugose to markedly rugose laterally, areolate-rugose dorsally; posterior
face obscurely sculptured, sballowly' rugose to rugose. Metasomal tergum 1 with pocharinai

| area foveolate-puncticulate to fovea[e-puncticulate' sternum 1 f oveolate-puncticulaie to

, foveate- puncuculale Segmeny 2 foveolate- puncuculate basally: to punctate ,punc}xculate

aplcal}y, minofr punctures connected by obscure 1mbr1catc subsculplure Segrnents 3 10 6 with

sparse shallow punctate or f oveolate ma Jor punctures apxcally and lmbrncate subsculpture

r

. Pubescénce pale yellow to white, with lengthenedrsetae (»f igs. 21, 22, primarily on head
N ' -\. - N : . )
and mesosoma). o E . ) . .

Coloration‘black with‘yellov‘/ as follows: clypeus Wi;h large.basal band (small in some

-

. individuals), interantennal spot (absent.in some individuals), postocular dot, scape
anterovemrally (absem in some individuals) medially'interrupted dorsal pronotal band

'(thrckened towards humerus) (reduced 0 two smn.ll spots in a few 1nd1v1duals) large dorsal
» .

mesepxstemal spdt (small or absent in some mdnvndual’s) tegula (black m af ew mdmduals)
e . ' g Y
two large approxrmate mesoscutellar spots (small or absent in some, mdmduals) apex of K e

N

f emora (absent in some mdlvnduals) outer surface of i ore tibia, outer and mner surf ace of mx "

' and hmd ublae (absent from hmd ubxa and mner surface of mid nbxa ina few mdmduals)

S

apxcal border of metasomal terga fto 6 and sterna* 2 to 5 (abSent from tergum 6 and stemum 5.

vin' mOSt;lndivi_duals;, additionally absent from terga 3,_ 5and stern‘af;%, 4"‘1n'a few xndrviduals), o ) .

'Tarsi'p'alef ’brown to ’dark;brown: sli_ghtly dark_enabically,’ foré leg with yeliow basitarsus

’

®

(N X



.individuals); tarsi pale brown to reddish brown.

body area marked w1th yellow and tend to have paler nearly white mark‘ings than spec1mens

' ff'o_m more southerly locallue_s. '

.v:
§

{ without yellovs"' in a few individuals), Wings hyaline to lightly infuscate.

°

Length to apex of metasomal tergum 2, 11.0 1o 15.9 mm.

Male. Similar 1o female except as follows: clypeus moderatqu emarginate apically;

‘humeral angle obtusely rounded; mandible yellow basally; clypeus vellow; pronotum black in a

few individuals; dorsal mesepisternal spot small or absent; mid coxa yellow anteriorly ;(reduced

to two small spots or,absent in some individuals); metasomal terga 1 to 7 and sterna 2 to 6 each

1]

with yellow apical border (absent from tergum 7 in most individuals and sternum 6 in some

2

- Antennal articles 10 to 13 each with smgle tylmd (barely developed ox&erucle 10in a

. )
f ew mdmduals) artlcle 13in prof ile with length 1.47 to 1 75 maximum w1dth

Id

lLen.gth to apex of metasoinal tergum 2, 8.0 to 12.0 mm.

Vanauon .—Most specimens from more northerly localities, have less of then total

’

¥ T

. | ' & . B T L ’ - -
Geographical distribution and seasonal occurrence —Known to range from continental

7 Europe east Lhrough Asia, 10 anorsku Kra1 in eastern USSR (flg 64) Austna dnstnbuuon

wxdespread earhest seasonal record—Lmz Pleschmg, 18 V 1961 latest seasonal

"record——Brlxlegg Tll’Ol 2 VII 1941 Belglum Namur VI 1934 Czechoslovaklz dxstnbuuon
: mdespread earhest seasonal record—Bohemxa Jlma 14 VI 1908 latest seasonal
-record——VSenory, 27 VII 1912 Denmarlg LolIand VIII 1831 North East Zealand Strandm

: "[NEZ] leand Fenma Kb Joensuu 1 9. VII 1975 Logo [Lohja] 15 VI 1917 28. VI 1919, N

&
record—Avxgnon 12, V 1291 latest seasonal record—Tence HL 11 VII 1929 Germany (BRD

& DDR) dlstnbunon wndespread earliest seasonal record—Roseng 23 V 1891 latest seasonal

o

,s“ ( R
1

. '"23 VII 1918 25 27, VII 1916 Pa'rda I‘rance dxstnbutlon wxdespread earllest seasonal s




a7,

n

record—Roseng., 13.VI1.1891. Hungary: N. Bogsa’ n; Tiszakeszi. Iran: 1965; Tehran, 36 km.
W. Firuz-Kooh, 2‘3-26.\’1.1963. Italy: Bolzano Province, Dolomiles/, Suisiallosciliar, Seis am

Schlern, 16.V1.1956; Padova, 1.V1.1938; Torinc_o; Val Gardena, Om.‘sei, V1.1942. Netherlands ‘

Drunen, NB., 20.VI1.1956. _Po]axi(t Pommern [Pomerania], Golinow [Goleniow], 26.V1.1897,

28.V1.1893; Szczawa, 49.36N 20.18E, 13-17.VI1.1967; Portugalt Foia, 800 m., 25.V1.1978.

Spai'n:- Barcelone [Baréelona]; Cuenca Castilien, 1890; Cuenca Spainien; KRonda 1000 m ;

~

. 1-5.V1.1974.- Sweden: distribution widespread in south, earliest seasonal record—Sk., Vdanga

[Vénge], Gronhult, 24.V.1918; latest seasonal record—)., Lottorp, VIII-1X.1970; most

northerly records—Gstr., Hille Forsby, 6.VI1.1948; Vikarbyn Salarna, 1940. Switzefland: Bern,
‘ ,‘Batterkdn 9 VI 1889; Camon de Berne, Burgdorf. Turkey: Asxa minore, Zona centrale, -

“i}"UIukxsla 20 Vi1961. USSR: Barabash Levada, Primorskij Kral 6.V1.1980; Dzhungar Khr.

[range]fﬁ-.lOOO, V.[E] Kazakhstan, Topolevka, 5.VII.1957; Ferganskij Khr. [range], 1500
[m.], Kirgiziya, verch. {upi@nd] Jassy, 17.V1.1954; Ferganskij Khr. [range], 1800-[m.].
Kirgiziya, verch: [upland] Jassy, 22.V1.1954; Gosmalyan-Ai_erbaidnean, Tal"yshskie gofy, luzh.

Lerika, 27.V1.1969; Iu-v. [SE] Kazakhstan, 25 km. W. Alma Ata, 12.Vl:41979; Kazakhstan,
' e . - /-' . ) : . ol -

‘Khr. [range] Ka}rata"u,l,lo km. Z. [W.] los. Bijluku.lv, 13.v.1977; Khr. [range] Terskej,

| Chro‘xi"k\yzylsu ' 20'VII 1953; Khr {range] Zaili jsk Ala-tau, environs of Alma Ata, 6.V1.1979;

K‘ﬁr [range] ZalllJSk Ala-tau, Ush, bol Dalan, 3.4, 10 V1. 1971 Kurland Jelowka- Lepel
2-8.VL 1916 23.VI1. 1917 Leder Irkut 1891 Monastero[ ] Gherard [collector "] Armema

13. VII 1963; Pergmvexo Lrosk u, [? locatlon] 6.VI. 1909 Primore, envxrons of Amslmpvkl

723, VI 1974 4, 10 17 VIL. 1974 anore environs of p.: Txgrovogo 12 16.VI. 1975 Spalle

2 Kurland 19 VI 1917 Stavropole Terbeda 21 VII. 1981 Turkestansk Khr.[range], 16§JI 1953;
‘Yaresbkn [Jaresvkx] (7 locatfbn] mlrg u Polt g, 25 VI 1925 Zapov Aksu Dzhabagly, Iu [S. ]- :

'.;Kazak\B,stan Chlmkentskaya obl 17 19 21 VL 1966 Yugoslavna Podcf etrtek

t L

[Wmdlsch Lansberg] 18 V. 1934

E .;¢h9xo}ogi¢al affiniiies;_esée‘ Tables § and 6.
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Phylogenetic relatienships.—Apparently the sister group to a clade composed of S.

Joveolatus, S. glasunowi and S. sichuanensis. _

5.1.3.1.3.2 S. (Symmorphus) foveolatus Gussakovskij

!

Symmorphus foveolatus Gussakovskij, 1932 (NRS).

Odynerus cag‘}ivus Smith sensu Schulthess, 1934; Xasumatsu, 1938; Kostylev, 1940.

' Misidentification.
n Symmorphus captivus (Smith) sensu Tsuneki, 1973. Misidentification. -
? Odynerus captivus Smith sensu Iwata, 1938. Misidentification.
Nt . : ’ :
_0 , _ Noles about synonymy —Schulthess (1)934) mlsxdennf ied this species as S. capuvus

mxth) contrary to. Sorka (1975), and several successwe authors ‘beginning with Yasumatsu

(1938). appear to have followed this interpretation. - .

4 Type material eggaminéd —LECTOTYPE (here designated), f eruale labelled: "21-VI
[19]30™; "Vladivostok [district}/ Sedanka/ Malaise™; "Symmorphus [female symbol)/
f oveolatus Sp. n. / V gussakpvsku (NRS) My lectotype label "LECT: OTYPE [underlmed i
red I% Symmorphus [female symbol}/ foveolatus Guss./ des J. M Cummmg 1984 [black

borderéd label]" has been attached to é@xs specrmen } SRR o &

. A -
. » ¥
) .

Gussakovsku (1932) descrrbed S: fggeolatus from ?femaleaspecrmens wnhout selectmg"
‘a holotype The collecnon of NRS contains$ only one of these spec:mens the one herein |
desngnaled lectotype The locauon of the other syntype is unknown but it may reside in the‘

: Gussakovsku collecuon m‘ZIL T I *

¥ . . é
. - . . LI
e . o - N . < &
X » . .

Recogmuon -—Most sxmxlar to S. glasunowz an’d S szchuanezms as dxscussed under

‘ s "Recogmtnon of those spemes Specrmen*S fovealatus ca,n be confused thh pale shghtly

marked specxmens of S murarws especxally grven Lhat the cephahc f oveae of most fi emale

29



specimens of S. foveolatus are set in large shallow depressions that can resemble the enlarged
«oveae of S. murarius females. However, both species are readily distinguished by the form of

the transverse carina of metasomal tergum 1, male antenna and shape of the propodeal orifice.

Description.— Female. Head including clypeus as high 10 slightly higher than wide (1.00

10 1.05). Clypeus with height 0.63 10 0.68 maximum width; moderately emarginate’apicelly

(fig. 58); evenly convex‘in profile. Interantennal carina moderately elevated, with median kee!

ventrally OO0L 1 0110 1.33 POL; LOL 0.52 10 0.59 POL. Vertex with cephalic foveac of large
size, maximum foveal dxameter 1.25102. 00 trans- scutal su]cus length’ set in larger
anterolaterally tapered shallow depressron (barely apparent, in a few mdmduals) moderatcly to

‘ wrdel\ spaced, mrmmum mterval ‘between foveae 0.67 to 0.95 POL each fovea not bordered -
>

posteriorly by carina. Occipital carina without submedial_incisions, slightly-pointed medially
. . o . . .

S
.

(fig. 14). , . S - .

£ N / o . ‘ ) | g - oo
Pronotum with carina at crest of anterior face complete, evenly arcuate medially (fig.

13) humeral angte obtuse (f ig. 47), barely to very slightly projected. Notaulus faint anteriorly .

Meseplstemum w1th eprcnemral carma entirely obsolete (fig. 21) Pseudosternum without hrgh

reﬂexed border along anterior margin (.f ig. 19). Metanotum obhquc w1t‘10ut drstmct dorsal

and post:mor surfaces Propodeum wrthout drstmct superior shelf medlally shghtly rounded at '

level of metanotum suomedxan carina of propodeum slrghtl) produced ventrally absent ‘

~dorsally; ;ropodeal valvula gradually~ narrowed dorsally shghtly extended wnh rounded . !

posterolateral pmJectxon of submargmal carina (fig. 31) \propodeal orrfxce moderately

,narrowed dorsally (fig: 26) , :', S T ‘ .

A

Metasomal tergum 1 shghtly elongate tmelongate medral postcarmal length 0. 60 o 72

- _aptcal wrdth' s1des of postcannal area markedly to modcrately convergent towards basc w:d

) .. ’

~at transverse carina 0. 58 to 0 75 aprcal wrdth transverse carma laterally~f amt or obsolc!e (fi lg

. j26) longttudmal furrow sfxarply 1mpressed shal]owly depressed w1th deeper narrow medtal _

. sulcus poStenorly Metasomal sternum 1 wrthout basal catina and medlan longrtudxnal ndgc

4
e



) and mesosoma)
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lateral oblique ridges not carinate, faint anteriorly. Metasomal segment 2 in profile with base of
tergum gradualily r'ound‘ed and sternum slightly and evenly convex posterjad of basal sulcus;
Co ) (4 . , : .

tergum with length 0.84 10 1.00 maximum width; apical rnarg.in of segment 2 translucent, not

depressed, its maximuin length 0.75 to 1.00 Jength of trans-scutal sulcus. -

Clypeus moderately punctate- puncuculate 1o foveolate- punctrcu]a[e punctures sparse
medroaptcally Prons and vertex foveolate- punctrcu;ate major punctures moderately spaced
Pronotum, except anterior face, f oveolate-puncticulate, with major purnctures mod,erately"
'spaced*artterior face smooth. Me§oscutum foveolate- puncticulate major punctures"ntode‘rately.- '
spaced. Mesoscutellum foveolate-puncticulate, major punctures moderately spaced, mmor
punctures obscure Dorsal meseprsternum foveolate- punctlculate ma Jor punctures widely to
moderately spaced, minor punctures obscure. Ventral mesepisternum f 0veolate-puncticu ate,
ma jor punctures widely 10 moderately spaced, minor punctures obscure Mes;ptmeron t ( v
foveolate- puncuculate' major punctures moderately spatced minor punctures obscure.
Metanotum roveolate punctwulate dorsally, imbricate ventral’l) Propodeum fme]y striate

laterally with some shallow foveolate punctures, areolate rugose dorsally posterior face

transversely strigate Medtally to striately rugose laterall) Metasomal tergumal w1th postcarmal

-

'area foveolate puncttculate ta foveate- puncuculate sternum 1 foveolate- puncttculate o

foveate puncnculate Segment 2 punctate puncttculate to foveolate puncnculare major

o .
punctures wrdely spaced nd umf ormly dxstrrbuted (denser basally in some specnnens)

1mbncate subsculpture. .

-

Pubescence pale yellow to whrte with lengthened setae (f igs. 21 22; prrmanly on head

At

N ”

Colorauon bl‘ack thh 1vory 10 yellow as follows mterantenna‘l spot (absent in some

.

tndrvrduals) postocular d0t lme on outer surf ace of fore ubla (not extended to apex in some ‘

-
¢

mdrvrduals) aplcal border of metasomal terga 1,2, 4 and sternum 2 (on tergum 4 not extended

- N . I -
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to lateral margin). Tarsi dark brown. Wings lightly infuscate.

Length 10 apex of metasomal tergum 2, 8.51t0 11.0 mm._

2 o ‘ o .
SN Ma/e_ Similar to female except as follo®s: clypeus moderately to deeplv emarginate

apxcally humeral angle shghl]y projected; clypeus i 1vory 10 vellow except margin: metasomal

. tergum 5 wnh ivory to yellow aplcal marks; fore leg with ivory o \ellow line on outer surface

e sna’rsus : .
. " ., . ° a
A’ . .

N . 7 Antennal amcles wnhout tylo:ds amcl\e 13 in profile with length T. 14 tol. 40 maximum

P

wxd[h

L4

Length tq apex of: 'metasomal tergum 2, 7.510 9.0 mm.

: " GEOgraphlcal dlstrxbuuon and seasonal occurrence. —Knowx‘pf rom Pr1morsk1 j Krai in
e B .
\* USSR Norlh Korea (see Yasumatsu, 1938) South Korea and Japan (fig. 65). Jdpan:
’ v

o dlstnbunon w1despread earliest seaaonal record——Tokvo 1.N.1931; latest seasonal\
record——Honshu Saltama [Pref 1. Gtakn 31.VI1.1973; most northerly records—-—Hokkaldo
Sapporo 25 VII 1976 gﬁpporo 6.VII. 1954; most southerly record—-—Kxushxb [Kyushu] Bassm

*‘ -Supeneur de la Sendaxgawa [Sendal Kagoshxma Pref ]. 1906.. South Korea: Suigen [§uwon]
20 V 1927 USSR Barabash Levada anorsku kra1 IVII 1978 envxrons of Vladwostok
“ Pnrnorsku krai, 18 VI. 1978 anor kr. snup Such[an] [Sutshan] .., 19 VII 1940 I?nmore

c envxrons of .Am&movln0 20. VI.J974 20 VI. 1975 1.VII. 1974 2. VII 1974 10. VII 1974

g’ anore envuons of s. [N ] Brovmcha I. sica, 15. VI 1975 Pr:rnorsku kra1 Ussurusku T+ n :
’ . :‘_f,,—g._. L4 : - C . 3
C Sumutmsku zan 22 VII 1928 SR Ty
’ v."'.Cporological'affinities.—fSee TablesSarid'g’)L o e f o

ot %hylogenetxc nelauonshxps ——-Inferred to be the smef specxes of S gIaSunaw:. f rom

AR Wthh 1[ dlffers only slxghtly oy
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5.1.3.1.3.3 S. ( Symmorphus) glasunowi Morawitz

Symmorphus glasunowi Morawitz, 1895 (ZIL).

Odynerus ( Symmorphus ) calciatii Zavatari, 1912a (MIZT). New synonymy. | .

Notes about synonvm) .—It appears that Zavattarl (1912a) was unaware of Morawitz's
dcscrxpuon of §S. glasunom from Turkestan in 1895, when he later described S. calciatii from
neighboring Kashmir. ] have-examined the holotype of S. calciatii and regard it as conspecific

»

with thé lectotype of §S. gla;x;nowi. - . .

- om, ~

nType material examined. —S ymmorphus gla..runowi Morawilz LECTOTY PE (here
desxgnated) female labelled: "Artutsch./ VI.9. [18]92' 'K [coll ] F Morawuz [in Russxan]

glasuaown/ F. Mor. [f emale symbol] Lectotypus Symmor / phus glasunom Mor. [female

. symbol]/ des- Kurzenko 1976 [red label] [unpubhshed mvhlxd deﬂgnanon] (ZIL) My lectotype

- label "LECTOTYPE [gmderlmed m red]/ Symmorphus [ emalp symbol]/ glasunowx Mor./ des.

. M. Cumming 1985 [black-bordered label]” has been attached 1o this specimen.

'PARAL'-ECT OTYPES: Artutsch.-male; Artutsch , 9. VI'[18]92-2 females; Artsch.,

B glasup female Seravschan [Zeravschan Range, Tadzhlk S. S R. ] Kschtut [Kshtut] Artutsch.,

.1892 Glasunov female (ZIL) My paralectotype labels have addmonally been attached to these "

, 'specxmens b

T3
.,'l

Moraw:tz (1895) descnbed S glasunowz f Toma senes of f‘ emale speglmens and at least
one male spemmen f rom Artutsch.. Tadzhlk S. S R but- dnd not select:d holotype Sxx

-rspetlmens of the type series, mcludmg thg,.lectotype de51gnated herem are in the collecuon of

E 'ZIL and probably represem all the syntypes of S glasunowz o ' T

-

.,-'

- Odynerus (Symmorphus) calaattuZavattan HOLOTYPE Female labelled "Cashinir -

¢

’ ..[Kashmlr Baltnstan]/ =Khapulu [Khapalu] Calmau" "Typus" "Odynerus/ calclatu Zav /.

e [female symbol] E Zavattan det " "Holotype [orange label]" (MSNV on Iong term loan from

.‘6~‘

oo

e



MIZT).

Recognmon ~—Very srmrlar to S. foveolatus In addition to0 features given in the key to

specres and subspecres of §. ( Symmorphur ). specimens of S gla.runowz are drsnngurshed f tom

° .~

‘those of S. foveolatus by the rounder less’ projecte?-gumeral’angl‘e _of the female pronotum,

O

. shallower ernarg‘ination of the male clypeal apex and generally srﬁaller.size's. gidsunbwi is ajgos "

. . ‘ B L.
similar to S. sichuanensis as discussed under Recognmen*—el-&a.Lmecres\.-:\

Description. —Female Head mcludmg clypeus shghLl) higher than wrde (1.02 to 1.06).

l

Clypeus with herght 0. 63 t0 0.67 maxrmum w1dth rnoderarely emargrnale aprcall) (fi |g 58);

‘evehly convex in prof ile. Interantennal catina moderatelv elevated, with median keel Vemr"rlly.

[}

OOL 1.02 to.1. 10 POL; LOL 0.52 10 0.58 POL. Vertex wnh cephalrc foveae of large size,

rnaxrmum f oveal drameter 1.38 to 1.67 trars- -scutal sulcus length; set in larger anterolaterally -
- s R
tapered shallow depressron (barely apparent in some individuals); moderately spaced minimum

' mterval between foveae 0.79 10 0 85 POL each fovea not bordered postenorly bv drsunek -

carina. Occrprtal carina wrthout submedral mcrsrons slightly pmnted ‘medially Ll‘ ig. 14)

P - # °
* - . Lt ' B . . -

Pronotum wrth carina at crest of anteridr face corrrplete evenly arcuate mcdrally (fi rg

13) humeral angle obtusely rounded barely proyecled Notaulus faint amenorlv

‘e

: Meseprsremum with eprcnemral carina entrrely obsolete (frgr 21) Pseudostemum wrthoul hrgh

o reflexed border along anterror margm (frg 19) Metanotum obquue 10 nearly "irh ‘

’ jnarrow rounded dorsal surf ace. P?opodeum wrthout drstmcr supenor shelf m,A X

‘ rounded at level of mmnotum submedran carma of propodeum 5lrghrly produced vemrally

"'absent dorsally, p?opodeal valvula graduglly narrowed dorsally, slrghtly extended wrth rounded

“3

| ) posterolateral proyecuon of submargmal canna (f 1g 31) propodeal onf rce moderateiy

e ' ‘narrmved dorsally (fig. 26) e :f E

Metasomal tergum 1 rnoderately elongate to elongate medral post ,‘ rmal length 0 65 to o

r ¢«

0 73 aprcal wrdth srdes of postcarmal area markedly to- moderately convergent towards base




‘ 18

. | | .
.widtl: at transverse carjna 0.64 t0 0.73 apical width; transv;rse carina laterally faint (fig. 26);
ldngitudinal furrow sharply impressed, shalldwly depressed, with deeper narrow medial sulcus -
postériorly. Mctasoma] sternum 1 without basal cacina and median longitudinal rjdgc: lateral

oblique ridges not carinaté, faint anteriorly. Metasomal segment 2 in profile with base of

tergum gradually rounded and sternum slightly and evenly convex posteriad of basal sulcus:
- “ A ) '
-tergum with length 0.86 to 0.95 maximum width; apical margin of segment 2 translucent, not

dcpressed, its maximum length 0.50 to 0.67 length of trans-scutal sulcus._

Clypeus moderately punctate -puncticulate to f oveolate - puncticulate, punctures sparse

medioapically. Frons and veriex foveolate-puncticulate, major punctures moderately spaced.

Pronotum except anterior face, foveolate-puncticulate, with major punctures moderately

spaced; anterior face smooth. Mesoscutun( f oveo]ate puncuqulatc major punc[ures moderately
]

spaced. Mesoscutellum foveolate- puncuculate maJor punctures moderately spaced. minor
‘punctures obscure. Dorsal mesepisternum f oveola'te-puncticulate. major punctures widely to

moderately spaced, minor punctures obscure. Ventral mesepi‘sternu'm f ovedlate-puncticulale,

maJor punctures widely to modcrdtely spaced minor punctures obscure., Mesepirhieron

f oveolate puncuculate major puncturcs moderately spaced minor punctures obscure. -

Metanotur:n foveolate-puncticulate dorsally, imbrjcate ventrally. Propodeum f inely striate

latérally. with some shaliow loveolate punctures. areolate-rugose dorsally: pest:,n'or face

) transversely smgate medially to smately rugose laterally Metasomal lergum 1 wnth postcarmal

- are foveolate~ puncuculate to foveate puncuculate sternum 1°f oveolate punclnculale o >
foveate puncnculate Segment 2 punctate puncticulate to fov Iale-puncnculate, major

" punctures widely spaced and uniformly distributed (denserv_basally'in some specimeris).
Segments 3 to 6 with sparse shalld_w punctate or foveolale major punctures épically and

imbricate smfulpture: o

o

. Pubescence 'p;iie ye’ilowAto white, with lengthened setae (figs. 21, 22, primarily on head -

and mesosoma).
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--Colorau'on" black with yeliow ael ollows: clypeus with basal band (medially imerlupted
in some individuals), interantennal spot, poslocular dot, scape amerovemrall) medlall)
mlerrupled dorsal pronotal band (thxckened mwards humerus) large dorsal mesepisternal spot,
legula, two mesoscutellar spots, apex of fore femora, .outer surface of tibiae (on hind tibia not .
e)ﬁlended to apex), gpical border of metasomal t¢rga 1 to 5 and sterna 2 10 4 (On tergum 5 anu

sternum 4 not extended to lateral margin in a few individuals). Tarsi pale brown 1o reddish

brown, slightly clarker apically. Wings very lightly infuscate. ‘
Length to apex of metasomal tergum 2, 8.0 to 10.0 mm.

Male. Similar 10 female except as follows: humeral angle obtuse, slightly projected;
- mandible yellow basally; clypegs yellow; metasomal terga 6 and 7 and sterna 5 and 6 each with
vellow apical marks (absent from tergum 7 in specimen from Ferganskij Khr.); tarsi lighter,

pale brown with yellow basitarsi.

Antennal articles without tyloids, article 13 in prof’ ile with length 1.25 1o 1.36 maximum

width.

Length to apex of metasomal tergum 2, 7.0 to 8.0 mm.

— v

Geographical dlsmbuuon and seasonal occurrence. —Known from the Pamir and

‘ h western slopes of the Tien Shan and Hlmalaya mountain ranges (f ig. 65).In addmon to the
'type series of S. glasunow:. whxch was collected in June and the holotype of S. calciatii, which-
is without seasonal data, one male and two female specxmens have been exammed USSR
.Chatkalsku Khr. [range], 30 km N Parkenma Ushch. [canyon] Aksagama 7-10. VI 1982

, (IBPV) Fergansku Khr, [range] 1800 [m 1 Kuglzxya JCI‘Ch [upland] Jassy, 15.V1.1954

. (MSUM).

Chorological affinities.—See Tables S and 6. . -
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hylogenelnc relationships.—Apparently the sister specxes of §. foveolatus.

2,

5
32
s&

3

-5

5.1.3.1.3.4 S. (Symmorphus) sichuanensis Lee

r 4 =

Symmorphus ( Symmorphus ) sichuanensis Lee, 1981 (IZAS).

. Type material examined.—PARATYPE: Sichuan Province, Kuan [Guanxian] District,

Blue Castle Mountain, 700-1600 m., 26.V.1963, Chang Shun lJung [in Chinese]-female (IZAS).
\ ‘ ’ '
Recognition.—Similar to S. foveolatus and §. glasu,nowi.'ln addition to features given' in
the key to species and subspeaes of S.( Symmor phus ), specimens of S. stc/huanenst.s are. «
distinguished from those of either species by larger size, presence of a distinct ( allhough shon)

superior shelf, slightly depressed aplcal margin on metasomal tergum 2 and more elongate

metasomal tergum 1 in most specimens.

Description.— Female. l_léad includlng (;:lypeus ncarly as high. as wide (0.95 1o 0‘.9y9).
Clypeus with height 0.65 maximom wldth; moderately emargi‘nale' apically (f ig. 58); evenly
convex in prof ile; lmefamennal “carina modergtely elevated, with median keel ventrally. OOL
1.01 to0 1.12 POL; LOL 0.44 qu, Q‘erlex with cephalic foveae of large size, maximunl f ovcal.‘ '
. diameter 2.00 trans-scoial sulcus lénglh; slightly taoered anterolaterallyl moderately spaced,
minimum interval betwéen foveae 0.71 POL;Teach fovea not bordered posteriorly by carina.

Qécipital carina without submedial incisions, flattened to slightly concave medially.

Pronotum thh carina at crest of antenor face complete, evenly arcuate medxally (l' ig.
13); hurneral angle o,btusely rounded barely projecled Notaulus complete Mesepisternum
%wnh epxcnemlal carma obsolete dorsally. faint ventrally. Pseudostcrnum wnhout high rcﬂexed
border along an'enor margm (f 1g 19) Metanotum obllque 10 nearly vemcal wnh narrow :
rounded dorsal surface. ‘Propo_deum with very short to short nearly florlzontal medlally =

depressed 'superiorvshelf , medial lengih of shelf 0.93 t%)l.zz length’ of trans-scutal sulcus;

’




submedian cerina‘of propodeum slightly produced ventrally, absent dorsally; propodeal valvula
gradually narrowed dorsally, barely extended with short rounded posterolateral projection of

submarginal carina (fig. 24); propodea! orifice modérately narrowed dorsally (fig. 26).

-Melasomal tergum 1 elongate to markedly elongate“,?m‘ed‘ie_lvpostcarinal length 0.70 to
0.91 apicall width; sides of postcarinal area moderately convergenr towards bsse: width at
" transverse carina 0.71 to 0.74 apical width; transverse carina laterally faint or obsolele (fig.
26); longi;udinal f urrow sharply impressed, shaliowly depressed, with deeper narrow medial

-,

sulcus posteriorly. Metasomal sternum 1 without basal-carina and median longitudinal ridge;

lateral oblique ridges not carinate, faint anteriorly. Metasomal segment 2 in.profile with base of

tergum gradually rounded and sternum slightly and evenly convex posteried of basal sulcud;
tergum with length 1.00 to 1.09 maximum width; apical margin of segment 2 translucent,

slightly depressed on tergum, its maximum length 1.10 to 1.11 length of trans-scutal sulcus.

Clypeus rnoderatel)' punctate-puncticulate to f oveolare-puncticulate, punctures sparse
medioapically. Frons and vertex foveolate-puncticulate, major punctures moderatel) spaced.
_ Pronotum, except anterior face, foveolate- puncuculate wrth maJor punctures moderately
.spaced more or less costate laterally; amerror f ac@ obscurely imbricate. Mesoscutum
[ oveolate-puncuculate, ma'J,or- punctures moderately ‘spaced. Me‘soscutellum
f oveolate puncucuiate major punctures moderately to densely spaced, mmor punctures
obscure Dorsal meseprsternum foveolate puncuculate maJor punctures widely tomoderately
vspaced. mmor punctures obscure. Ventral- mesepi‘sternum fovéolate-puncticulate ma’jor 4
* punctures widely to. moderately spaced, minor- punctures obscure Meseprmeron ‘ ;
punctate- puncuculate to f oveolate puncuculate major punctures w:dely ?c?‘nﬁieraiely spaced
minor punctures obscure Metanotum f oveolate- puncucurate dorsally, 1mbr1cate ventraﬁ}
‘Propodeum fmely strrate laterally wrth some shallow foveolate punctures areolate rugose :

dorsally, posterror face transversely stngate medrally to smately rugose laterally Metasomal

tergum 1 with postcarmal area foveolate puncuculate to foveate punctrculate Sternum 1

V'.
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foveolate-puncticulate to f oveate-puncticulate. Seément 2f oveolate-puncliculale major

punctures larger and more,closely spaced along basal and apical borders Segments 3 1o 6 with

sparse shallow punctate or f oveolate ma jor punctures aplcall\ -and 1mbncale subsculplure

Pubescence pale yeliow to white, with lengthened setae (fig. 21, 2, primarily on head

and mesosoma). . - ‘ ’

Coloration black with orange-yellow as follows: interantennal spot, postocular dot.

outer surface of fore tibia, apical border of metasomal terga 1, 2 and sternum 2, Tarsi dark

?

R

brown. Wings moderately infuscate. .
Length to apex of metasomal terg'um 2,13.510 15.0 mm.

,("‘ - Male. Similar to female except'as follows: humeral angle obtuse, slightly projected;

clypeus yellow,gexcept basal margin; metasomal tergum 2 and sternium 2 entirely black. ./

Antennal articles 12 and 13 each with single tyloid, article 13 in prof’ rle"with lc_ng/h 139

maximum width. ' S L o / .

Length to apex ‘of -metasomal tergum 12100 mm. /

Geographrcal drstrrbutron and seasonal occurrence. —Kno nto range f rom the eastern -

. P
_ border of the Srchuan hxghlands in China, SOuth to the hrgh country of northern Tharland (f ig.

65). In addmon to the paratype whxch was collected in May, ‘ne male and two f emale

'specrmens have been examined. Chma Srchuan Provmce E el Shan [Mt Omer] '550- 750m
. 4.VL 1957 (MSNV) chhuan Provmce Kuan [Guanxran] ‘ siiic‘t. lilue Castle MounLain, '
700 {600 m., 26 V 1963 (MSNV) Tharland Chreng Dao [Chrang Dao] Chreng Mai [Chiang

Mai Drstnct] 6.1V.1958. (RNHL) o

_. Chorologicarl aiffjnni;m.j—sgé Tableé 5 and 6.
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Phylogenetic relationships.—Inferred to be the sister group of the S. Joveolatus-S.

glasunowi clade, with which it shares a somewhat narrow propodeal orifice dorsally.

-

/-

5.1.3.1.3.5 S. (Symmorphus) crassicornis (Panzer)

Vespa crassicornis Panzer, 1798 (destroyed, neotype in USNM). .

-

Odynerus ( Protodynerus ) arcticus Saussure 1855 (? NRS)

Odynerus ( Pratodynerus ) herrichianus Saussure 1855 {p{ssrble type in MNHP)

Odynerus nursei Bmgham. 1898 ( BMNH). New synonymy. .

Odynerus hospes N;rrse,' 1903. Homonym of Odynerus hospes Dufour and Perris, 1840

o

(BMNH) New synonymy.

Odynerus hospltans Dalla Torre, 1904. New name for Odynerus hospes Nurse, 1903 New

synonymy

‘ Ody,rterus ( Symmorphus) crassicornis baltica Bluthgen, 1937 (ZMHB).

Odynerus ( Symmorphus) crassicornis arcticus Saussure; Bluthgen, 1961.

Notes aboul synonymy.—The type of S.ﬂ arcticus (Saussure) could not be located in the

collection of NRS, as recorded by Saussure (1855) or collecuons elsewhere. Bluthgen probably

exammed thxs type as he 1mplred in 1961 pnor to his report (Bluthgen 1937) on the type of S. |

-suecicus. (Saussure) whrch at pne time also resrded in the collecuon of NRS Since Saussure s

descrxptlon of S. arctzcus agrees completely wrth the current concept of S. crassicornis |
I

(Panzer) Blifthgen' s synonymy of S. arctzcus with the latter name jBluthgen 1938) is

accepted ST ) o ~/

The type of S hernchzanus (Saussure) was cons:dered to have been destroyed with the

remamder of the Hernch Schaeffer collectton (Bluthgen 1961 Vecht and Frscher 1972).

' "However a male Specrmen apparently determmed by Saussure f‘ rom Herrrch Schaeff er's '

collectron (see below under "Type matenal exammed ) was drscovered in the collecuon of
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MNHP and may possibly be the missing type or one of the syntypes. This specimen. which
agrees perfectly with the original description, minimally indicates Saussure's concept of S.
herrichtanus and since | regard it as conspe? ic with the neOlype of S. crassicornis, also

confirms Bliithgen's ( 1938) -synonym_v of these two names.

-

In 1898 Bingham descrrbed O. nursei from at least two female specrmens collected by
Col C. G. Nurse in Stmla, northwestern India. S{ubsequently Nurse (1903) descrtbcd a shghtl\
_ discolored male spec1men\f rom Stg}la. as 0. hespes (nec Dufour and Perris), apparentl_v
assuming it also was a f emale specimen (see below under "Type material ex'arnined "). 1 hayc
_ertamined the lectotype and holotype of these two nominal s'pecies respectively, and regard them
both as conspecific with S. c_rdssicomis; |

L

In addition, I have examined the holotype of S. crassicornis balticadescribed by
Biathgen in 1937. This subspecies, whose name was latter synonymized by Bliithgen (1961) .
under S. crassicornis articus. is recognized entirely on the restricted yellow coloration of its’

! / M M L N
members. As such, subspecific recognition of this form is considered unwarranted, given that
3 ’ .

,color pattern varies continuously over the range’of* S. crassicornis (see below under

"Varia’tidﬁ"‘_’)‘ and populations-distinguished on this basis alone are not distinct struclurally.

Type materral exammed —-Vespa crassicornis, Panzer NEOTYPE (here desngnatcd)
f emale labelled "Ausma supenor/ Lmz ‘Umg. 23. 8.1966/ grundberg/ Karl l\udas i
Symmorphus crassrcorms (Pz ) [female symbol]/ J. Gusenlertner det 1971 (USNM) My
neotype label "NEOTYPE [underlmed in red)/ Vespa crassrcorms/ Panzer [female symbol]/ des,
J M. Cummmg 1985 and determmatron label "Symmorphus/ Ccrassicornis [f emale symbol]/

(Panzer)/ det. / J M Cummmg 1985 have been attached to thrs specrmen

)

The type of V crasstcorms was not located in any of the collecttons lrsted under ,

B "Matenals and is sumed to have been destroyed with- the remamder of the Panzer collectron

(Vecht and Frscher 1972) Smce the descnptton by Panzer (1798) 1s msuf frtrent to place this
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name with certainty, conforming equally well with S. murarius (Linnaeus) as indicated by

Bluthgen (1938, 1961 ), a neotype is selected herein to fix the name’in its traditional sense for
- . :

the sake of stability. Tfe female specimen selected as neotype is from Austria, the locality given

by Panzer (1798) and agrees closely with the original description which also appears to have

been of a female specimen.

Odynerus ( Prolodynerus %) herrzchlanus Saussure, possible TYPE, male labelled
"[square metallic colored label] [damaged]" "HSch [small square blue label]"; "0d: herrrchr /
anus Sauss/ [male symbol}/ crassicorn m. [in Saussure's handwmmg]" "2b/ 2b [pmk label}”
(MNHP). A label mdrcatmg the possrbhty of tvpe status and my S. crassicornis determmatron

label have been attached to this specimen.

Although the type of O.I'herrichiarrus is réported to have been destroyed wrth the
" remainder of the Herrich-Schaeffer collection (Blathgen, 1961; Vecht and Fischer, 1972‘):_,“
Saussure may not have ,de'posited the‘type('or typesf) in the -Herrich-Schaef fer cdllection as he
stated in 1855. The "Specimen' in the collection of MNHP appears to have been determined by
Saussure apparemlv from the Herrich- Schaef’ fer collee:non and agrees perfectly with the

orrgmal descnpuon

T Odynerus nursei Bmgham LECT OTYPE (here desrgnated) female labelled ' "Simla/

5. [18]97 " "[f ernale symbol]" "Col. C G Nurse/ Collectron / 1920 72 [label reversed on pm}

i "Brmsh Museum/ Loan No. 4251 [label reversed on pm] nurser B " "Symmorphus nurser |
; (Bmgh Y4 conf Trpo e descrip./ A. G. Sorka det 1970 ! (MSNV on long term loan fro
BMNH) My lectotype label "LECT OTYPE [underlmed in red]/ Odynerus [f emale symbol‘
'nurser Bmgham/ des IM. Cummmg 1985 [black bordered label] has been attached to thrs

Aspecrmen a R

': j_ BN Bmgham (1898) apérs 0 have described O. nursei from at least two specrmens

although thrs rs not apparent from his descnpuon Sorka (personal commumcanon) compared

Y 4 . év Lo . . '. . B4



)
the specrmen herein dgsignated leclotvpe to a second syntype labelled as the ty pe in the

coll:cuon of the BMNH. This smtype can no longer be localed in the BMNH

¢ ARV

Odynerus hospes Nurse, HOLOTYPE, male [nét f emale] labelled: "Type [circular red
bordered label]™; "Simla/ 5. 97.7; "[female‘symb_ol, rerharked as male symbol]”; "Type"; "Col.
C.G. Nurse/‘ Coyction/ 1920-72"; "Odynerus/ hospes/ (Nurse)"; "B.M. TYPE/ HYM./

18.292" (BMNH).

The holotype of O. hospes in the collection of the BMNH is actually a male specrmen
although the description by Nurse (1903) refers only toaf emalc It agrees enurelv with the
orrgmal descrlptron and bears a labﬂl marked wrth a female symbol (remarked subsequeml\ as'a

male symbol)

Odynerus { Symmorphus ) crassicornis baltica Bluthgen; HOLOTYPE female labeliced :
[femalc symbol]" "Launmgken/ 24.6.1936. [blue label]™; "crassmorms/ (Pz. ) v. baltica/ m.
[female symboll/ Blttithgen,det. 1937 " "Type [pink label}" "ex. coll./ Blmhgen ", "Zool. Mus /-

Berlr_n [yellow labeli" (ZMHB).

o

-+ Recognition. —In the Old World very similar to S. captzvus and S. angustatus as !
i dlscussed under "Recognmon of those specres In addition, very similar 10 S. albomargmazus
from the New World bemg most readrlv drsungurshed by the more narrowly spaced cephalic

‘ foveae of S. crassrcorms females

De%rrptron —Female Measurernems of largest and srnallest specxmens given in Tablc

1. Taxonomrcally zmportam character states given in Table 3

.

Male Measurements of largest and- smallest specimens g1ven in Table 1. Taxonomrcally

' ~1mportant character states given m Table 3.

‘ Varrauon —Most specxmens from more northern localmes have leSS of thelr total body

area marked wrth yellow and tend to have paler yellow markmgs than those from more

]
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southerly localities. Some specimens from Kazakh S.S.R., possibly collected at high elevations,

" have white markings and résemble specimens collected much further north in the restricted '

extent of their markings.

.

L

Geographical distribution and seasqnal occurrence.—Known to range from Europe,
east through western Asia, le the foothills of the Altai Moun’tains in Kazalr;: S.S.R. and
southern Himalaya in northwestern India (fig. 66). Austria: drstrrbutron widespread., earlrest
vseasonal record—Salzburg- Bergheim-Au, 2.VIL.1969; latest seasonal record—Neumarkt
Stexermark, VIII.1964. Beigium distribution wrdespread, earliest seasonal record—Bouilion,
Lux., l.V.1975; latest seasonal record—Chiny, Lux., IS.VIII.194VS. Czechoslovrlkiz
distribution widespreaq. earliest seasonal record—O}emquc, Mer., CSR, 16.V1.1948; latest
seersorral record—Ladiel (gorge), 10.VIII.1963. Denmark Falster, LFM; Lolland; North East
Zealand; Strandm,, NEZ.. Finland: Fredrikeberg, VI; Karislojof VI; Lojo [Lohja]

10-18.VII. 1920 23 24.VILI916, 11 VIILL 1915 Pa “rizaTva “rminne, 9.VIIL: 1937 France
drsmbutlon widespread earliest seasonal record—St. Gily, 22.V 1918 latest seasonal__
rccord—;Brgnoy. Seine &_Oise, IX.1920. Germany (BRD & DDR): distributiorx widespread,
earliest eeasonal record——Sud-Pf ah Siebeldingen 25.¥.1953; Iarest Seasonal
'record-——Brldhausen Krs Krssmgen [Bad Klssmgen] 30. VIII 1946. Greece C. [Central]
Greece, Gravra Lamra IVI 1971; Thermopylae 7.V. 1977 Hungary Hungne Centrale
Kaspathen Comrt Bereg Iran Tehran 36 km W. Firuz-Kdoh, 2 -26. VI 1963 Italy _Q

‘_ dxstrxbunon w1despread earliest seasonal record——Toscana Fxrenze Cascme LV. 1946 Iatest
seasona] record—erone Piemonte, 7. VII 1931 most southerly record-—Slla Calabna |

"Camrglratollo Luxembourg I\autenbach 18-21. VIII 1956 Netherlands drstrlbunon i

g wrdespread carhest seasonal record-—HeerIen 11 IV.1952; latest seasonal record——Oxsterw;gk

28 VIII 1921 Poland Sandomrerz 13 VI 1953 27 VII 1954 Szklarska Porgba pow Jel: So ra,'

'8 VIII 1958 Warsaw Spam VaIle de Ordesa 23 VII. Sweden drsmbuuon wrdespread in’

south earllest seasonal record—Vg Landvetter 15 VI 1932 latest seasonal record—Upl
L4

Vallentuna 20 VIII 1972 most northerly records—Hls Bcrgvrk kI, 21, 25 27. VI 1947 Vrm

3
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Sdffle, VII.1936; Vstm., Ekshdrad, 16.V11.1960. Sn'itzerlamt 31.VI}.1882; Canton de Berne,
Burgdorf; Mt.A Uetliberg, Zurich, ZI.VII.' Turkey: Ankara [Antalya district], Karago! Lake,
| 3500ft., 26.V1.1960; Asia minor, Eski-Tshehir, VII, VIII.1906; Asia mmor Kara- Tshehlr
9.VI1.1906; Erzurum Kopdagl Gecidi, 5000f t., 22.VI1.1960; Giresun Balaban Daglarn 5200f1.,
9.VI1.1960. United Kingdom (& Irel‘and)~ distribution widespread in 's‘outhern England and
Wiles, earllest scasonal record-——West Parley Dorse1t, 5.V1. 1952 latest scasonal record— Bovm
Tracey Devon, 17.VII1.1928; most northerly record—Brenrwood Ezssex (recorded as far north
as Allerthorpe Common,/nYorks by Gurchard 1972) USSR : Alexander Mts Turkesran
Alma Ata obl., Karoalinka, ival bya; Berdichyno, Yarosl. u., 29.VI1.1909; C. Kazakhstan,
I5-20 km. Iu[S.] Karaula, Kht. [range]*Chingiz-Tau, 25.26.V1.1978: Caucase [Cauciasus],
Menesiner‘ 'Chatlcalskij Khr. [range] 1200 [m ], Kirgiziya Arkut, 25.VI. 1952 Dol. 1. Chatkal
" Tien-Shan, 30 VII 1973; Dor. Pzhingatal-Pzhekimdol. Alajsk. Khr [range], Tadzhikistan,
18.VII. 1971 environs of Ayak. Kapkana, lu-v. [S.E. ] Kazakhstan, 4.V1.1971; Fergansku Khr.
[range], Krrgmya 1800 [m] verch. [upland] Jassy 22.V1. 1954 Grosse, Barsukr bei Tschelkar
. Kazakhsku Melkosopochmk 200 km Sev. [N. ]oz [lake] Balchash 25.V.1969; kazakhstan 30
km. V. [E]Kokchetava 16 VII. 1977 Kirg. Uzgen 27 VII. 1924 Kirgiziya, dol r. Kokomeron
ur Sary bulun 26 27.VI1.1974; Kirgiziya, I. Naryn envrrons of Kazarman, Togz. moroo,
.//14 VIII.1978; Kyrm Chatyras Dag S.[N.] Perevalnoe 1.VIL. 1976 Le Gaure L. lnf |
[thuama Inf.]. 5. VII.1943; Moskovskaya obl Solkechkogorsku r-n. Chashmkovo
15 29. VI 1981, 8. VII 1981 Sary bulun Tien-Shan 26 VII 1974, S‘ev [N. ]Kazakhstan
‘environs of Derzhavinska, 7.VI. 1976 Sev. [N.] Kazakhstan Shulr 70 km. Tuz [S W I

. Arkalyka 2. VI 1976; St. Petersbourg [Lenmgrad] Sudr UralgebreL Kargala b. Orenburg 1915,

“ 1917; Vost [E.} Kazakhstan, Nrkolajevka 30 km Iuv [S E. ]Georguevka 23 VI 1979 Zapov
Aksu- Dzhabagly, Iu [S ] Kazakhstan Chrmkentskaya obl 11 VI 1965 J9 21 VI 1966

1.VIIL. 1966 Zeravshansk Khr [range] oz. [lake] Islander kul 13. VII 1971 Yugoslavra
’vBasaka Ins. Krk 8 30 VL 1973 SaraJevo, Styrle [Styrla] 1877 Vldrenjak IOOm 45 30N

: -16 31E 17 VIL. 1963
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Chorological affinities.—See Tables 5 and 6.

ra

Phylogenetic rela‘uonshtps ——S crassicornis is alhed wrth S. captlvus S. angustatus and

d%‘n

S. albamargmatus a]though relatronshrps gnong the 1‘ our species are unclear.

5.1.3.1.3.6 S. (Symmorphus) captivus (Sr?}

Odynerus (S ymmonphus ) captivus‘ Smith, 1873_( BMNH ). : ﬁ_ ‘ v
, .

v(—-ca’nlvus Smith sensu Schulthess 1934; Yasumatsu 1938 Kostylev 1940: Tsunekr 1973 = §.

-

: foveolalus ——capHVus Smrth sensu Iwata 1938 ? S. Jfoveolatus.) 7

Type material examined,—~HOLOTYPE, female labelled: "F. Sm. Coll./ 79-22":
"Japan/ Hiogo [Hyogo Pref.]"; 0. captivus/ Smith"; "B.M. TYPE/ HYM./ 18.321"

(BMNH).

Recognition.——\’ery similar to both S. crassicornis and S. angustatus in the Old World,
and S. .dlbom‘arginatus in the New World. Specimens of S. captivus are distinguished from those
of S crassicornis by presence of concentrlc carinae in the medral depressron of the propodeal

superior shelf (l” ig. 33). in addition to f eatures given in the key to spemes and subspecies of S.

1Y

- ( Symmorphus ). and are dlf f erentrated from those of S angustatus as discussed under

Reeogmtron of that specres Separatlon of S. captlvus and §. albomargmatus is difficult other

'than by geographrcal,dtstnbutron becaus&of the consrderable degree of mtraspemf ic varratron S

, observed in the latter specres However specrmens of S albamargznafus are smaller have the

sndes of the postcarmal area of metasomal‘tergum l slrghtly more coy

Tgent towards the b,ase .
‘ and lack concentnc carmae i the medtal depressxon of the propodea‘ iperior shelf in many
'specrmens . g

'l’

Descnptton —Female Measurements\of largest and smallest spectmens grven in Table

L Taxonomtcally rmportanbcharacter states given in Table3 e

\
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" . ‘ - 3 . r v « N .
Male. Measurements given in Table 1. TaxonOmncally important charactes states given

~

!

in Table3. . = o | .

™

Geographical distribution and seasonal occurrence. —Known from central Japan, on the
island of Honshu ( f ig. 66). In addition to the holotype, which is without seasonal data Onc
male and six female specimens have been examined. Japan: Mt. Mltake Nishitama dlSl
Tokyo [Pref.], 22.VIL.1951, 23.VII.1950 (NSMT); Osaka, 7.VII (MSNV);Senjugahama.
Nikko, Tochigi [Pref.], 2.VIII.1971 (YAMC): Shinnytx-Zan, Hiroshima, Honshu, 25.V11.1979 -,
(IMCU); Shioyatné-C Yamenashi [Pref }, IV-V.1978 (YAMC) (addmpnal records ‘from |

Ishrkawa and Iwate Pref ectures in Soika, 1975 and Tsuneki, 1977)

¥

Chorologica! affinities.—See Tables 5 and 6. S
thlogenetrc rela‘uonsmps —Related [{¢) S crasszcorms S angustatus and S.
albomargmatus "
©5.1.3.1.3.7 S.A( Symmorp}rxis) angustatus (Zetterstedt) -
Odynerus angustazus Zetterstedt 1838. Prlorny estabhshzed by Bluthgen 1942a (UZIL).
v OdyneruS/ alternans Zetterstedt 1838 (UZIL) ’ o ‘ g L

- Oa'ynerus ( Protodynerus ) suecicus Saussure 1855 (7 NRS)
- Odynerus laeviventrisghomson», 1874 (UZII:V).' e S SR
. - : . o h K L . B i

a (——angustatus Zetterstedt sensu Thomson 1874 Dalla Torre 1894 Aurmllrus 1918 M6czér,.‘

.o v

1938 Blmhgen 1938; ercke 1952 Zanden 1955 = S bzfasczatus) ) S

%
1 . -, A | o ‘ . . . . . ’ : B <
' Notes about synonymy.-——Although the type of S suectcus (Sal(ure) could not be
located in the collectron of NRS or elsewhere 1t was secn by Bluthgen (1937) who mdrcated nl -
' 'was conspecxf ic with S alternans (Zetterstedt) and probably also earher by Gussakovsku

‘ " (1932) who reported the name s synonymy w1th S"laewventrzs (Thomson) In addmon B
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Bluthgen's synonymy of S. laeviventris and S. alternans with S. angustatus (Zetterstedt ) A

sl
SR

(Bluthgen, 1937, 1942a, 1942b) is confirmed, even though his acceptance of S. alternans as the

valid name of this species (Blathgen, 1961) cannot be justified (see Vecht, 1971)."

-“Type material examined.—Odynerus angustatus Zetterstédt, HOLOTYPE male [not

female] labelled: "O. angusta-/ tus [female symbol].‘Bossek[op]."; "=Q0dynerus/ alternans/"

Zeu [male sy gerh lmhgen det.1941"; "O. suecicus/ [male symbol] E" "Holotype/

Ody nerus/ angustalm [male svmbol]/ Zenerstedl (UZIL)

Odynerus alternans Zetterstedt, HOLOTYPE female labelled : "O. alternans/ [female
svmbol]. Alten det™:; "O. suecicus/ [female symbol] E"; "Holotyoe/ Odynerus/ alternans

[femalc symbol])/ Zetterstedt” (UZIL). :

- Odynerus laeviventris Thomson, LECT OTYPE (here de51gnated) fi emale labelled

"K K. [l\lrnekulle West Gotland]" "Bhm [Boheman collecuon]" "[female symbol] (UZIL)

3

"My lectotvr\e label "LECTOTYPE [underlined in red]/ Odyncrus [female symbol]/ laevaventns
~
Thomson/ des. J.M. Cumming 1984 [black bordered label]” has been allached 10 lhxs,specxmén_.‘

4

PARALECT OTYPE.: C{land] male ( UZIL) My paralectotype label has addmonallv 3

been attached to this specxmen

Thomson (1874) descrxbed 0. Iwewvenzrzs from at least three f emales and t\)m ‘males
collected in West Gotland, Oland and Jutland without selecting a holotype In addmon to the -
_ leclotype and paralectot) pe de51gnated herem the Thomson collecnon of UZIL contaxns two »’ |

* specimens under the name "laevxventns One isa f emale l‘rom southem I:forway and is
) therel‘ ofe not part of the o;l'gmal type series, whlle the oxher is a male spec1men labelled only
’ "Fag" If this locahty is in one of the three provmces ngen b) Thomsdn in the: ongmal

." 2.

e descnpuon of 0. laewvenms thxs male specnnen may potenually be éonmdered an addmonal

]

3

AR synt)pe ‘The locauon of the remammg syntypes is unknown L - S o

z-u TR e DL i o : _
. Voeno [N . N b e o IR 3 - . .
e . o PRI . p K ; ) .
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LI

- ; <
a R v . - - .



that species.

\

Recognition.—Very similar.to S. a/lbomarginarus from the New World, but
distinguishecI by the _shape of metasomal lerg}umI. In the Old World S. angustatus is'most
similar to'S. crassicornis and S. captivus, béing separable from the former by features gi\'an n
the key to specnes and subspecies of S. (Symmorphus) as well as by paler less extensive

maculauon (similar maculation seen in relatnvely few specimens of S. qrasslcorms) Besides

01ff erences in geographlcal distribution, specnmens of S. angustatus can be"differentiated from

“those of S. capti_vus b_v the shapc of metasomal tergum 1 and by smaller size. In addition,

~

. speéimens of S. angustatus tesemble those of S. allobrogus as discussed under "Recognition” of
; - . - i . . : v P

® . [

%

Descriprinon.—Female. Measurements of largest and smallest specimens given in Table

3 N . . -
. ° - . . 3

- 1. Taxonomically important character states given in Table 3. - - ¥

B . -
} . c s .

4 - &
]

Male. Measurements of largest and smallest specimiens given in Table 1 Taxonomically

irﬁportam character states given in Table 3. -

Geographical distribution and seasonal occurrence.—Known to range from castern

'Europe east throu&h beerxa to Kamchatka Oblast Magadan Oblast Khabarovsk Kra1 and .

vPﬂmorskxj Krai (fig. 67). Austna Mur Au Mureck, gtvna 26.V.1979. Denmark Horsens.

[} @

3.V1.1873; 6. VI 1880; Laeso Kokvadgard S. for Byrum, 14. VII 1969; Rye [Rv] Finland

Parna Germany (BRD & DDR): Ba)r Alpen, 18.VI.1948. Bsrlm, kaenkrug aus
Austemhatr, 8.V.1911; Berlin, Gapstaccker S.‘Gre‘e,ce: Mérma.r‘os' [Mirmara). Norway: ‘Norv.
_meric; . [southern Norway]. Swedena distribution widespread in south, earliest seasopalv
record—Bésfaa ,10. VI 1937' latest seasonal record—Sm., Osterkoraberga 16-28.VII, 193'9" most
nonherly records—-Jamtland U-Aker, 22.VI1.1914; Nb Kukkola [reglon] 10 VII 1956; Nb
Ranea Hbgscm 1. VII 1972. USSR Dorpaf\[Tartu] Elxsovo Kamchatka 30 VI 1930,

VII 1928 envxrons of Ust. Karska lev. B.R. Shllka Zabajkale [Zabajkal sk], 4.VIi.1970; -

.‘enwg;ons of S [N ]Zyulbzya lev.b. 1. Nercha ZabaJkale [Zabajkal sk], 15. VI 1970;

R Kam{c,ha\tka», 25.VII1.1958; Khabarovsk.; Sueluk [? Suiuk] sr., 1.4-15.V'I.l975; Kuarland’, :
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Wezkukkul, 18.V].1916; lac. (lake] Teletskoe, fi. [mouth of river] Kyga, i‘S’,f"l'gi:lLVII.l934; M.

M. Ural i oz. Varua-ty, 22.VI11.1925; Magadansk obl., Sejmchan, 28.VII.1975'{M0$C0/\&;

O~
14.V1.1964: Moscow, Rublev les, 6.VII. 1974; Priamure, environs of s. [N.] Natalino, 1. Zeja,

12.V11.1975; Priamure, s. [N.] Semenovka, 35 km. NW Svobodnogo, 6.VIf.1975; Primore,

Anisimovka, 3.V1.1977; Primorskij Krai, Iu. [S.] Sergeevki, 20.VII.1979; Salechard, Nizovya 1.
. . \ !

ob.. 24.VIL.1955; Uesuri, Ussuri Krai, 19.VII1.1926; Ufa] centr., Sojmonowsk, V11908 .

A\

Chorological affinities.—See Tables 5 and 6.
o

‘ Phylogenetic relationships.—Related 10 S. erassicornis, S. captivus and S. ',

albomarginatus.

. 5.1.3.1.3.8 S. (Symmorphus) albomarginatus (Saussure)

!

5.3.1.381 S. (S ym_rﬁorphus ) alboinarginatus albomarginatus (Saussure)

Odynerus ( Protodynerus ) albomarginatus Saussure, 1855 (BMNH).
. ' ‘Oq‘ynerus ( Symimorphus ) walshianus Saussure, 1870 (MHNG). New synonymy.

Symmor phus meridionalis Viereck , 1903 (ANSP). New synonymy.

®

Notes about synonymy.—I have examined the holotypes of S. walshianus (Saussure)
and S. meridionalis Viereck and regard them as conspecif ic with the lectotype of S.
albomarginatus (S ssure) Since both' the structural and color dlfferences upon which these

[
nominal species were previously rec}‘mzed vary commuously over the range of S.

albomargmatus (see below unde§ "Variation"), formal subspecmc rccogmnon of any of the '

P

thiee forms is also considered unwarramed -

- Type matenal éxamined. —Odynerus ( Protodynerus ) aIbomargmatus Saussure,

LECTOTYPE (here des:gnated) female [wnthout metasoma] labelled: Hudson s [Hudsor] '

e o

{

)

Ve
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Bay/ [on reverse side] 44/ 17 [acquisition 17, 1844]"; "Odynerus/ albomar/ ginatus/ {female’
- symbol] Sauss. [blue label in Saussure's handwriting]"; "B.M. TYP\E/-HYM./ i8.530"

(BMNH). My lectotypve 1_'abel "LECTOTYPE [underlinpd in red)/ Odynerus [female symbol)/
albomarginatus Sauss.)‘des'. J.M. Cumming 1984 [black bordered label]” has been atiached to =

.
this specimen.

PARALECTOTYPES: Hudson ‘s [Hudson]) Ba}'-fcmale [conspecific with lectotype], 3
females [ = S. cristatus ‘(Saussure)] (BMNH). My paralectotype labels and determination labels

(one S. albomarginatus, three S. cristatus) have additionally been attached (o these specimens.

‘Saussure (18155) based his description of O. alboma/rginatus‘ on a series of female
specimens from Hudson Bay that he e)iamin_ed in the collection of the BMNH, thlc visiting
Lopdon. Fiverfemale specimens from this locality, in the BMNH under ihis namc, appear (o
represent the entire type series of O. albomarginatus, althou‘gh only one specimen bears |
Saussure's det:ﬁmination label, as well as.a BMNH type label. As Saussure did not select a
holotype, the specimen bearing his de’terminaiioﬁ label is herein designated lectotype. Of lhé
four remaining syntypes, one is cdnsp_ecif ic with the lectotype, while the other three are “

members of S. cristatus (Saussure).

Odynerus ( Symmor phus )*walshianus Saussure, HOLOTYPE, female labelled: "[sq‘uarc
metallic colored label]"; "Illinois"; "Tyﬁus [red label]™; "HOLO-/ETYPE/ [female symbol]

walshiatus/ Sss./ (RMB) [red label]” (MHNG).

Symmorphus meridibr’z"a-lis‘ Viereck, HOLOTYPE, male labelled: "Beulah, N. M./ Aug.
8.1900"; "T.D.A. and W.P./ Cockerell " ""I'YPE.No./.516'-.";' "Symmorphusz [male symbol]

meridionalis/ Type Vier [in Bequaert's handwriting]" (ANSP).
- Recognition —Distinguished from other New World members by features given in the
key to speci_'es':and subspecies of S. ( Symmorphus ). Specimens of S. albomarginatus

albamarginmus are very si‘fnilar to those of S. angustatus, S. captivus and S. crassicornis as
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discussed under "Recognition” of each of these Palearctic species.

’

Descrrpuon —Female. Measurements of largest and smallest specrmens given in Table

1. Taxonomically important character states given in Table 3.

Male. Measurements of largest and smallest specimens given in Table 1. Taxonomically

important character states given in Table 3. . ‘

[ ' ) . ,
Variation.—At least three forms are apparent from the considerable range of variation

cncountered over the geographical distribution of this éubspecies (fig. 68).

Form l._Female,'pronoium_ with humeral angle obtusely rburided, not or barely
orojected; metasomal terga 2, .3 and 4 f oveolate-puncliculate, with major punctires slightqy
larger and more closely spaced lowards-a'pex; lengtherred_setae moderately dense; coloration
black with white markings, fascia preseut on apical border of metasomal tergum 3; wings
hvaline. Male,, similar to female except humeral angle obtusely rounded to obtuse, barely

-projected. This form was described as Odynerus albomarginatus by Saussure (1855).

Form.2. Female, pronotum with humeral angle rounded to obtusely rounded, not
projected; metasomal terga 2, 3and 4 f oxlfeolate-puncticulale, with major punctures slightly 1o
moderately larger and more closely spaeed Iowards apex; lengthened setae sparse to rpoderately
- dense; eoloratlon black with yellow rr:arkings {white m soecimens from Florida) fascia absem"
- on apical ‘border of metasoral tergum 3 in many specrmens wings lightly to moderately
mf uscate. Male, similar to f emale except humeral ‘angle obtusely rounded, not or barely

prOJected fascia present on aprcal border of metasomal tergum 3in many specimens. ThlS

f orm was descrrbed as Odynerus walshranus by Saussure (1870)

.
Form 3. F emale pronotum wrth humeral angle obtuse to nearly acute, barely to

slightly pro;ected metasomal terga 2, 3 and 4 foveolate puncuculale with major. punctures :

moderately to markedly larger and more closely spaced towards apex; lengthened setae sparse to
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moderately dense; coloration black with yellow '/markings (pale yellow to white in a few

specimens), fascia present on apical border of metasomal tergum 3; wings hyaline to fuliginous

with slight yellow tinge. Male, similar 1o female except humeral angle nearly acute. slightly 1o

, subspecie

moderately projected. This form ‘was described as Symmor phus 'r"neridionaIis by Viereck (1903).

- . : . b,
Sjcimens belonging to form 1 occur in the northern part of the rangc of this

throughout Canada. the northeastern U.S. A east of the Grea( Lakes, northcrn

Michrgan to Minnesota, as well as both northwestern Momana and Wyoming plus northefn

B
W,

Idaho in the west. Specimens belonging to form 2 occt,ir in-gastern U‘.S A., from eastern Kansas

" and Iowa in the west to Pennsylvama southern New York and New Jerse) in the east, south

to east- central Texas and southern Florida. Although partof a relatively homogcneous group
specimens of form 2 from Florida possess white mar[rngs. in contrast 1o gther form 2 ’
members, which are all marked ‘with‘yellow. Specimens belonging_to form 3 occur in thc‘:west.
from southern British Columbia, northern Idaho and western l’slontana in the north, south

*

through Washmgton Oregon, southern Idaho southern Wyommg and extreme western

Nebraska, to Colorado, northern New Mexico, Utah, Nevada and central Calif orma

'Although no intermediate specimens weré seen between forms 2 and 3. numerous
specimens were examined that were intermediate in certain respects between forms l and 2, or :
between forms 1 and 3. Intermediate specrmens between forms 1 and 2 were examined from
lowa Minnesota, Wisconsm Michigan Ilhnors southern Ontario New York, Pennsylvania,
‘Maryland, Drstrict of Columbia and New Jersey Those between l’ orms 1 and 3 weére seen f rom
the southern part of. the provmces of British Columbia Alberta and Saskatchewan as well as
from northwestern Wyommg, Montana northwestern Nebraska and the western border of

both North and: South Dakota.

v

Geographical distrrbution and seasonal occurrence —Knowntranscontmentally in
TN

North Amerrca f 0m Yukon Territory, Northwest Territories and LabradOr in the north to-

Califorma New Mexrco Texas and Florrda in the south (frg 68) Newfoundland distnbution

e 2N

9

of
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widespread in south, earliest seasonal recogd—Catamaran Cp., 20.VI1.1962; latest seasonal
record—Goose Bay, Labr., 11.VII1.1948; most northerly record—Goose Bay, Labr.,
27.VIL.1948, 11.VII1.1948. Nova Scotia Centre Rawdon, 13 VIII.1961. New BrunswickSt.
Andrews 13.VII. 1910 St. John 8.VII1.1906. Quebec distribution wrdespread in south,
earliest seasonal record—Ft. Geﬁlonge 14. VI 1918; latest seasonal record—Tadoussac,

II VIII.1932; most northerI) records—Godbout 25,28 .VII. 1918.\Mrstassm1 Poste,
14.VI1.1956. Ontario: distribution wndespread in south, earliest seasonal record—Pt Pelee,
8.V1.I92§, latest seasonal record—Otjtawa, 25.VI11.1954; most northerly records—Black
Sturgeon Lake, 1-15.VIi1.1956; Kenora, 15-;7 mi. S.E., 1‘7,19.22.25.\71:1.1.968; North Bay._ | I
11.VII.1956; Rabbit Blanket Lake, 47.45N 84.50W, 8.VII.1977. Manitoba distribution o
widespread In south, earliest seasonal record—Shilo, S mI S. W , 5.VI.1958; latest seasonall ,“
record—Headingly, 1500 m., Ar. Wmmpeg IO VIII 1962; most northerly records—-Cedar Lake

- VLVIL1936; Wabowden 1.VIIL. 1936 10.VIIL. 1949 Saskatchewandrstribuuon widespread m
south, earliest seasonal record——Nlpawm 1.VII.1970; latest seasonal record—Waskesiu Lake !
19. VIII 1949; most northerly records—WaIIwort, 17.20. VII 1942; Waskesiu Lake, 2.VIII. 1939
19.VIIIL. 1949 Albertz distribution widespread in south; earliest scasonal record——Medrcme ‘ gi_::'
Hat, 19.V.1926; Iatest seasonal record—Mildred Lake 57.03N'111.35W, 20. VIII 1973; most
northerly records—Grande Prairie, 10,11.V1.1961; Mildred Lake, 57.03N 111.35W, KJ
' , 20.VIIL. 1973 Peace River, 14.V1.1961; Slave Lake 14.VI11.1924. Northwest TerntonsFort -
Simpson, 6. VIII 1950; Norman WeIIs 7{VII 1949 Ynkon Terntory Canyon Creek 60.06N -

- 130.40W:, 4.VIIL. 1948. Brmsh Columbiz dlsmbunon widespread in south earliest seasonal
.record—Ohver 21. V 1959; Iatest seasorral record——Agassrz 7.X. 1921 most northerly |
records—Bear Lake, 7000f t., , 28.VII. 1903 Terrace, 20 24.VII.1960. Alabama Houston Co.:

UEA Sne 2 mi. S of Cqumbra 9.V, 1975 Callforma drstnbutron wrdespread in north,

earhest seasonaI record—'I‘hree Rrvers Tulare Co 17 V. 1959 latest scasonal record—Modoc
Co Cedar Pass Camp. 28.VI1.1965; most southerIy records—Monterey Co 5 mi. S E. \5

E WatsonvrIle 30 VI 1958 Three Rrvers Tulare C.o 7.1V.1959, Colorador dlSlﬂbUtht‘I

L)
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widespread in west, earliest seasonal reco’rd—éoulder. 23.V.1908; latest seasonal
record—Webster, 1.VII1.1933; most easterly records—Fort Collins, 30.V1.1931; Golden, 4 mi.
W., 7400ft., 31.VII._1961; Manﬁou, 1877. Connecticut: Colebrook, VIII.1918: Riverbank. E.
Hartford, 22.V1.1941. Delaware: Dover, 12.VI1.1937. District of Columbix Washinglon"
27.V.I946, 30.VII.I946. Florida: distribution widespread,.earliest seasonal lecord~Florida
City, 25.111.1936, lateSI seasonal record—Ft. Lauderdale, 25.V.1928; most sottherly
records—Florida City, 25.111.1936; Grossman Hamrﬁock, Homestead. 2.1V.1952; Paladise ‘
Key, Everglades Nat. Pk., 29.111.1952, 30.111.1953, 1.IV.1952._ 6,7,12.IV.1931. Georgia

Atlanta, 22.V1.1946; Cassville, 9.V1.1945; Spring Creek, Decatur Co., 7-23.V1.1911: Stone

' .'T‘Moumain Dekalh Co., 25.1V.1953; Tallulah Gorge, 28.VII. 1930. Idaha distribution

' ,\,

wxdespread earlxest seasonal record—Jerome Co , Twin Falls, 19 mi. N. 2VII 1973 latest
s¢asonal record—Prlest Lake, 19 VIII 1923. Illmons dxstnbunon w1desprcad earl:est seasonal
record-—Duboxs 24.V.1917, latest seasonal record—Galeha, 8.VII. 1917 lndlana [no
additional locality data] 11.V1.1898. Iowa: Ames, 10.VI. 1929, 13 VII 1946 24, VII 1947.

Kansas: dlstnbutxon wxdespread in east, earliest seasonal record—-Douglas Co., 10.V. l949
4

- latest seasonal record—Maryswlle 13.VI1.1950; most westerly records—Marysville, 13. Vl 1950;

Riley Co., V.1940. Mame: First Roach Pond, Plscataquls Co., 4,1.VIL.1976; Qrono.
1.VIII.1933; \A’alcloboro. 24-.VII.1908. Maryland N.W. Branch Pk., Momgomeryr‘Co
18 VIL.1976; Plummers Id., 13 V1.1971, 21.V1.1960; 21. VI1.1962. MassachusemFarm

"Street Dover, 9.VII, 1925 Mlchlgan. dlsmbuuon widespread, earllest seasonal

,\. e

. record—Wélshtenaw Co Ann Arbor, 23.V.1975; latest seasonal record-Cheboygan Co

419 VIIL. 1952 anesota_ distribution wndespread earliest seasonal record——I—loustohrCo
%,, .

- 31.V.1914; latest seasonal record—Fm x\d 20 VIII. 1938 MlSSourx Columbla Montanz -
AFresno Dam Hlll Co., 19 VI. 1959 Glac:er Nat Pk , 26. VII 1958 Madison R mver Gallalm

‘ Nat Fo est, 12 VIII 1943. Nebraskz M}tchell 6. VII 1915 War Bonnel Canyon Sioux Co.

Nevada lena Crk . Washoe Co 29 \% 8 1964 New Hampshu'e Durham Nelson

15.VIL 1907. New Jersey Great Notch 20 VIII 1925 Pnncetbn New Mexlco Beulah



8000f.t., VIII. New }'ork distribution widesp&‘e{d. earliest seasonal recorq—Postdam_ V.1899;
latest seaser;al\ record—Catskill Mts., 12.V111.1902. North Carolinz Burlingtc{n, 23.V1.1941;
Highlands, 3800f1., 16.\’11.1957. North Dakota: Beach; Bottineau, Bovuineau Co.. Tl_mle Mts.,
21.VII1.1949; Turele Mis., 23.V1.1943. Ohie distribution widespread, earliest seasonal
recerd—Co-lumbus. 18.V.194]; latest seasonal record—Summerf ield, 6.VVIII.1939. Oklahemz
Ardmore, IT [Indian Terrlitory], IV.1907. Oregomn distribution widespread, earliest seasonal
reeord—Kane Crk.. 5 mi. W. Gold Hill, 20001" t., 23.V1.1937; latest seasonal record— Lle Crk.,
RS Wallowa Nat. Forcst 4600f1., 16.VIII. 1937 Pennsylvania distribution w1de5pread earliest:
seasonal record—Spring Br., 22.V.1945; latest seasonal record—Huntington, Lehigh Gap !
21.VII. 1902 South Carolina: Greenvxlle 13.V. 1956 South Dakota: Hynn Creek 5400ft., 8
mi, N Prmgle 7.VI1,1941; Pringle, 16 VII.1924, Tennesee Gr. Smoky Mt. Nat. Pk
18.V.1957. Texas: Austin, 12.1V.1902; Fedor, Lee Co., 17,21,27.111.1909. Utah ‘distribut'ion
widespread in north, earliest seasoﬁal record—OQak Creek Canyon, ‘nr. Oak City. ll.VI .1937;
latest seasemal record—Mt. Logan, 9000ft., 18.VIII.1955: most southerly recofds—jBeaver
Creek Hill, Beaver Co.; Beaver Canyop, 11,14.V1.1946. Virginia: Arlington Co., 20.VI1.1929;
Blackgburg, 20,23.V.1960; Falls Church, i.v1; Glencarlyn ,V 11.VI. Washington dlism'bution
widespread, edrliest seasonal record—ToppenisB ',27.I'V.1926" latest seasonal 'record—Nahcotta..
29.VIIL.1952. West Vnrglmz Kingwood, Preston Co., 17.VIL. 1940 WlSCOllSln Cloverleaf -
Shawano Co 17 VI 1934; Madison, VI 1954 Mllwaukee Mllwaukee Co 11.VI. 1902
| Wyoming: dxsmbuuon wxdespread earhest seasonal record—-—Jenny Lake Gmnd Teton Nat.

. t
Pk.. 20.VI.1940,l,latest seasonal record—Jenny Lake, Teton Co., 4-15.VIIL

By

? ~Chorological affinities.~~See Tables 5 and 6.

.Phylogenetic relatxonshlps —Presumably the sxster Laxon of S albomargznatus mzdas

\

. The. emue specxes is alhed with S, crass:corms S captivus and S angustatus although the exact

relatxonshxp remams unresolved
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5.1.3.1.3.8.2 §. (Symmorphus) albomarginatus midas new subspecies

HolotyPe.-—Female labelled: "HOLOTYPE [red label]"; "Texas: Hidalgo Cloun]ty./
Bentsen Rio Grande/ Valley State Park/ 18 MZ0 [Marzo=March] 1977/ C. Porter”;

"Symmorphus/ albomarginatus midas/ Cumming/ Holotype (red bordered label]™ (FSCA).

Allotype.—Male labelled: "ALLOTYPE [red label]"; "Cuernavaca Mor[elos]/
3-17°'[19}59 MEX[ICO]./ 5000 f1 elv.”; "H.E.Evans & DM Anderson/ collectors™;

"Symmorphus/ albomarginatus midas/ Cﬁmming? Allotype [red bordered label]” (CU)

w‘“‘:

Derivation of subspecific epithet.—Named afier Midas, the king of Greek mythology
. : - . R ' .
whose touch turned everything to gold, in reference to the color of, the pubescence in members

of this subspecies. . ‘ <

Description.— Female. Similar 10 typical subspecies except covered with dense short .

gold colored pubescence * Pronotumn with humeral angle obtuse, barely projected. Metasomal
rerga 2,3 an'd 4 f oveolate:punctiqulate wi«th ma jor- punctrires moderately larger and morc

- s

closely spaced towards apex Lengthened setae sparse and only moderately long Colorauon

black w1th yellow as I’ o]lows rmerantennal spol (absent in one paratype) postﬁcular dot,
¥ S . o

oy
scape arrteroventrally narrow medrallv mrerrupted dorsal pronotal band, vma.sma}l dorsal

‘mes pagternal spot adJacent pronotal lobe (absent in holotype and a few pa?avvpes) Légylaa

‘e

» pgste iorly (absent in paratypes from Mexrco) two small mesoscutellar spOts d‘p‘rcal border of .
R 2
metasomal terga 1 to 6 and. sterna 2 to 5 (sternum 6 wrth medral martk). Tarsi dark brﬁWn
v P : »~.e'
Wings f uhgrnous with shght yellow tinge. e
. .

Male Srmrlar to female except as follows humeral angle shghtlv proy:cted clypeus
w:th basal yellow spot (absent in allotype) dorsal meseprsternum enUrely black; ourer surf’ ace
~of fore and mld ublae with yellow marks (absent in allotype) metasomal terga 1 to 7 and

‘ sterna 2 to 7 each with yellow aprcal border (absem from tergum 7 and sternum 7 in two -

:paratypes)
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.Geographical distribution.—Known to range from southeastern Texas, south through

~a

- Mexico, to northern Nicaragua (fig. 68). ‘ ‘ .

Seasonal occurrence.—Specimens of the type series were collected from March to July

in Texas, March to August in Mexico and July in Nicaragua.
Chorological affinities.—See Tables 5 and 6.

Phylogenetic relationships.—Considered the sister taxon of S. albornarginatus

albomar ginatus, as indicated under that subspecies.

-~ . L}

2 o
Paratypes.—Mexico: Fortin-Hua[tu]sco [Road], km 16 da [from] Fortin, 1600 m.,

29.VIIL.[19]75, Giordahi Soika-female (M_SNV); Guadalajara, Crawford-female-iMCZ). ]

Nicaragua: 28 mi. S. Somoto, 2000 ft., 31.VI1.1963, Scullen & Bollinger-2 males (UCD).

'Texas: Cameron Co[umy] Southpoint Nursery, 1 .0 mi S. Southmost Ranch, 5-6.VI1.[19]82,

G. Gibson- femalm male (JMCU); Hidalgo C[oun]ty Bentsen Rio Grande Valle) State Park,

17.18. Ill 1977, L Porter-4 females (FSCA). -

2.1.3.1.3.9 S. ( Symmorphus) decenAS'(Kostyvlev)

L] -
> .

Odynerus (Odynerus) decens Kostvlev. 194)0"'(ZIL).' ' - ) ' 3. -

Odynerus apxczomatus (Cameron) sensu Yasumatsu 1938. MlSldentmcatlon

0 Odynerus apiciornatus (Cameron) sensu, Iwata 1938 Mlsuientlflcatlon

-

Notes about synonymy —Yasu/matsu (1938) mrsxdenuf 1ed thlS species asS apzctomatus

(Cameron) as Tsunekr (1977) mdrcated A]though this mrsndenﬂf ication was f irst reported by
\

: Soxka (1975), he was somewhat uncertam\that Ygdumatsu s descnpuon referred 8. decens .
/

»

l

(Kostylev) because in hrs oprmon the f 1gure’g/|ven by Yasumatsu of the male clypeus drd not |

' enurely correspond with that seen m males of S decens Itis apparent however that Yasumatsu

- followed the common pracuce of not Lllustratm’g the lateral lobes of the clypeus and once taken' -

,»' B
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into account the figure is easily seen to represent the clypeus of a male specimen of S. decens.
The note about bionomics of S. apiciornatus by Iwata (1938) also probably refers 1o S. decens.

as Yasumatsu is acknowledged for determination of species discussed in that paper.

Type material examined.——LECTO"ﬂl"YPE (here designated), female labelled -
"12.-V-1929./ Mino, Osaka [Pref.}/ Japan - Leg./ N. Tozawa."; "K [coll.]. Vblbma,n [in‘
Russian]™; "O. decens_n.sp. Typ. [female symbol}/ G Kostylev det. .1936"; "Lectotypus
Odyner'us/ decens‘Kosl‘yle,v [female symbol]/ des. Kurzenko 1976 [red label] [unpublished
invalid designation]” (ZIL) My leclotype label "LECTOTYPE {underlined in red}/ Odynerus
[fe;nale symbol)/ decens Kostylev/ des J M. Cumming 1985 [black bordered labcl] has been

attached to this specimen.

'Kos’tylevl (1940) appears to heye based his description of O. decens on two [ wgale
specimens in' the collection of ZIL, without clearly indicating which he considered the holotype.
Both females are from Mino, Osaka Prefecture and bear identical labels except that Kostylev
labelled one as "O. decens n.sp. Typ and the other as "O. decens n.sp. Cotyp." ( Kurzenko,
personal communication). The f emale»-labelled by Kostylev as "Typ." is herein designatcd

lectotype.

Recognmon —Readily dnstmguxshed from all other specxes of § ymmorphus by the

broadly and shallowly emargmate clypeus (figs. 2, 56), incon )uncuon wuh the punctatnon of
the mesoscutum (fig. 6). '

[y . L
. 4

Descnpnon —Female Measuremems of largest and smallest specnmens glven in Tablc

1. Taxonomically 1mportant character states gwgn in Table R

P -
. i
e

MaIe Measurements of largest and sma[lest spearnens ngen in Tablc 1. Taxonommally

important character states gwen in Table 3..
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Geogréphical distrib,ution and seasonal occurrence.*—Know‘n from southern and central
Japan, on the islands of Kyushu and Honshu (fig. 67). In addition to the lectotype, which was, - '
colleeted in May, six rbale and 12 female e&ecimens,deposi,ted in BMNH, CNC'r JMCU,
LACM, MCZ, MSNV, NSMT, RNHL and YAMC, have been examined. Japan: distribution
widespread in scuthern and cen‘tral regions, earliest seasonal record—Kyushu, Hakozaki.
Fukuoka City, 9.V.1955; latest seasonal record—Sasavama, Tanba, 5.V1.1952; most northerly
record—Nagano, 400 m., 20.V.1962; most southerly record—Taniyama, Kagoshima Pref .. |

Kyushu, 24.V.1950. -
Chorological affinities:—See Tables 5 and 6.

Phylogenetic relationships.—The evidence available, although very inconclysive,
suggests a sister grbuprelationship with the S. crassicornis-S. captivus-S. angustatus-S.

'—albomarginatus clade.

5.1.3.1.3.10 S.(S ymmor;rhus ) violaceipennis Soika
B o |
Symmor phus violaceipennis Soika, 1966 (ZMHB).

n

- Type materral examined. —HOLOTYPE, female labelled "Schder- Exped " "Srkkrm/
" Lachen - Chungtang/ .8.[19]38 [yellow label]"; "HOLOTYPUS/ Symmorphus/ vrolacerpenms/

AG. Soika [red label]" "Zg0l. Mus/ Berlin [yellow label] (ZMHB) s Y

pA_RArYPE:'sikkim, Lachen-Chungtan‘g, VIIL[19]38, Scha"f'er-Ekped.-female,

(MSNV).

N Recogmnon —Most srmrlar to S mzzuhoms In addmoﬁ to features given in the key to
species and subspemes of S. (S ymmorphus) specrmens of S vzoIacetpenms are. dlsunguxshed
L from those of S nuzuhorus by the broader deeper longxtudmal furrow of metasomal tergum 1

- ‘and Hrmalayan dlstnbutron . v‘wf



- Symmor phus mizuhonis Tsuneki, 1977 (coll. Tsuneki).
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Description.— Female. Measurements of largest and smallest specimens given in Table

\

l."'"l;a)’ronomically important character states given in Table 4.
\ . ‘ J '
Male. Unknown. y . : . S

Geographical distribl;tion and seasonal occurrence.—Known from castern Nepal and
Sikkim (fig. 69). In addition 10 thé holotype and paral)'pe which were collected in August, two
gemale specimens haye been exammed Nepal Dudh Kosi Tal, 3500 m. 22 23.VIHL.1962

l

(ZSBS) Kathmandu [Valley], Chaum 1350 m., 27.I1X-5.X.1972 (RNHL) \

Chorological affinities.~—See Tables 5 and 6.

Ed

- Phylogenetic relationships.—Presence of lengthened setae incon juncti(gn with phenetic

-

_similarity, suggest a sister species relationship with S. mizuhonis.

l ) )
X ) B &

5.1.3.1.3.11 S. (Symmorphus) mizuhonis Tsuneki

Symmorphus lucens (Kostylev) sensu Soika, 1963, 1975 (as Iucidrts in 1975).

- . P N
Symmorphus kurentzovi Kurzenko, 1981 (ZIL). New synonymy. )
' Notés about synbnymy .—Soika (1963' 1975) ap.p’°ars to have based his concept of §.
_lucens ( Kostylev) entirely on two symypes col]ected from Lake Teletskoye in southern Siberia,

which are now located in hrs collecuon at MSNV As stated under the -discuission of type

imaterral for S lucens the type serres of &. lucens contains. specxmens of two specres I regard
. ‘the male and female syntype m Sorka ] collecnon as conspecrf ic with S. mrzuhoms descrrbed by '
. Tsunekr (1977) from Japan (only paratypes cxammed) but not conspec:f ic wuh the lectotypc

- of S. lucans In addrtron I have exammed paratypes of S kurentzovldescrrbed by Kurzenko

(1981) from Sovret eastem Asra and also regard thrs nommal specrcs as conspecrf ic wrth S:

K ': S /‘ R

"mzzuhoms. g o L T -
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S &)pe matarral exgmmed ) ymmarphxg mituhois Tsunekr PARATYPES Honshu,

»

o Tochrgr [Pref %)kunasu [Oku Nasu] 25, V11, 1970 T Nambu male (NAMC) Honsh,u

Sanama [Prefg i\arrsaka Kova [Pass1 3.VIL. 197%'{ Nambu -male [apparently listed as
)

% female by Tsuneki, 1977) (NAMQ).‘ Lt ‘
P’v«" . .
ém:‘i&" L Symmorphus kurentzovi Kurzenko. P/%RATYP‘ES Prrmorsku Kr. [Krar]
w - \
¢ Barabash “Levada 1. VII 1578 }\urz.enko [in Russran] 2 females (JMCU).
oo . N .
[ 4 !
e Recogmuon —Srmrlar oS vmlacetpenms as digcussed urider Recogmuon of that

species. In addmon spec1mens of S. mizuhonis can be confused with those of §. lucens but
-~
© posSsess lengthcned_ setae ( beslrdes short pubescence, fig. 22), denses major punctation along

T _ _ .
* ‘g . ."' - - ¢ . N i - R . .
median longitudinal furrow of metasomal tergum 1 and smaller cephalic foveae in females, as -
A : < ‘ . »

. R ] ! s .. . . o
avell as'a dorsalsmesepisternal spot and fainter notauli in most specimens. .
' ‘ ' ° ) & s (Y A

.

( Descnptron —F emale Mcas%ems of largest and smallest,, specrmens given in ~T able

-

1. Taxonomlcallv rmportam character states grven in Table 4.

. . Male. Measurements of largest and smallest specimens given in Table 1. Taxonomically
P importam character states given in Table 4. o ‘ : ' .
Bt " Variation.—Specimens from Taiwan and China with kings orange-yellow to

orange-red, thos_e from Japan and USSR with ivory-white uﬁrght yelldw markings.

S ‘ Geographrcal drsmbuuon and seasonal occurrence ——Known to range f rom Taiwan and
the Japanese 1slagd of Honshu west through Chma and southern Srbena to the Altai
. - -Mountams (fig. 69) In addmon to the paratypes of S. mtzuhoms whrch were collected in. July
e '. and August and the paratypes of S. kurenzzovz which were collected in July, nine male and 14
female specrmens have been examined. Chma Ml Omar [Eme1 Shan], Szechuen [Sichuan],
VII 1936 (USNM) U'Long Konon nr Tatsrenlu [Kangdmg] 10-15000ft., Szechuen [Srchuan]

25 30 VII 1923 (USNM) ‘Wel Chow 65 rm N W Chengtu [Chengdu] 5000- 8000ft

o 5 e A (-

@
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Szechuen [Sichuan}, 25.V11.1933 (USNM). Jabam Karisaka Pass, Ootaki., Saitama [Pref ],
29:VI1.1983 (JMCU); Mt. Zao, Mivagi {Pref ), 25.V1.1979 (JMVCU); Tsumagoimura, Gumma
Pref., 30.VII1.1949 (NSMT); Yuzawa T., Niigata [Pref ], 8.VI11.1966 (YAMC) (additional
records, fromuNé‘éaroxo and Yamanashi .Prefectures,' in Tsuneki, )1977),. Taiwan: Arisan [Ali
Shan], 28.V.193;$ (M(;Z). USSR:. Baikal Biol. Station, State Univ. Irkutsk, Siberia, V1II

- (USNM);.Irkutsk. gub Gi Netunskaya. 1913 (ZIL); lac [take] Teletskoe, fi. {mouth of rivér]
Kyga, 16-17,17.VI1.1934 (MSNV, MSUM); r. Botshi, Sikhota- Alin, Prim. Obl. [Krai],
30.VII.1924, i2.VII].1924 (ZIL); Troiskossowsk [':’ location], Sibirien, 10.VI.192/2/ (ZMCUYT - —

Ust. Amba-biry, Prim. O. [Krai],' 31.VIIL.1914 (ZIL); Uste 'r.,K”Tadf,"Tél’ctskoyc oz. [lake],

Altai, 5-6.VI1.1912 (ZIL).

Chorological affinities.—See Tables5-and 6. »
N ) v

. -

vPhy}ogeﬁ'etic relationships.—Probably the sister species of S. violaceipennis.

“

5.1.3.1.3.12 'S. ( Symmorphus ) bifasciatus (Linnaeus) -

Vespa bi fasciata Linnaeu;, 1761. Lectotype, female, designated by Day, 1979 (LS).
Vespa sinuata Fabricius, 1793. Homonym of Vespa sinuata Geoffroy in Fourcfoy, 1785
\h (ZMUC). New—'synonymy. ‘ . | “ |
Odynerus angujtqtus. Zetterstedt sensu Thomson, 1874; bglia Torre, 1894; Aurivillius, 1918;
Méczér, 1938; Blu[hgen, 1938; Wilcke, 1952‘ Zanden, 1955' Misidentification.

-

Odynerus ( Protodynerus ) smualus mutinensis Baldlm 1894 (MSNV). New synonymy.
S. ymmorpﬁus sparsus Morathz 1895 (ZIL). Nevs synonymy. ‘

" Symmorphus sinuatissimus Richards, 1935. New namie for Vespa sinuata Eabricius, 1793. New
d .

" . synonymy. |

Odynerus ( Symmorphus) mutinensis Baldini; Bluthgen, 1961.

Odynerus' (S ymmorphu; ) mutinensis sinuatissimus (Richards); Bluithgen, 1961.
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Symmorphus mutinensis auster Soika, 1975 (NSMT). New gynonymy.

Symmor phus mutinensis yezoanus Tsuneki, 1977 (coll. Tsuneki). New synonymy.

(—bifasciatus Linnaeus sensu Fabricius, 1793; Zetterstedt, 1838 ["var. a"}); Thomson, 1874;

Aurivillius, 1918; Fogsius and Nordstrom, 1923; Blathgen, 1938, 1943, 1952, 1961, 1965, 1967;

Vecht and Fischer 1972 = §S. allobrogus. —bi fasciatus Linnaeus sensu Sau;ssure 1855;
Schulthess, 1887 [in part], 1930; Saundere 1902; Dalla Torre, 1904; Berland, 1928 [m part];
Rlchards 1937 = S. connexus. —blfaSClatuS Linnaeus sensu Schulthess 1887 [in part];
Berland, 1928 [in part] = S. debilitatus. —sparsus Morawitz sensu So1ka‘, l963 = S.

sublaevis.)

Notes abeul synbnymy.'—Excépt for Wesmael (1833, 1836), Lepeletier (1841) and
Morawitz (1895).wh6 regarded this'species in the sense it is useq here, there has been mtlch
confusion about the identity of S. bifascialus (Linnaeus). Alit ough Saussure (1855) states I(hat‘
he examined the Linnaean collection, he confused this speeies with §. connexus (Curtis).

. Several successive authors, most noteably Schulthess (1887, 1930),3 Berland (1928) and
Richards (1937), followed Saussure's interpretation; althoilgh Schulehess (1887) and Be‘rland'
(1928) additionally confused S. debill'tatus (Saussure) undey the Linnaean name. The conce;;t' ’
of S. bifasciatus for most authors llowever, beginning at leae  with Fabricius (1793), has been

.'equwalem to the nominal species S allobrogus, descnbed by Saussure in 1855 (see for gxample
Blmhgen 1938) Examination of the pertment types ,m the Linnaean collection has confirmed |
lhe presence of two specimens agreemg with the original descnpuon, as reported by Day
(1979)'. Tl;le f irsl specimen labelled "bifaseiata" is the same female specimenk examined by o
Saussure (‘1855) and Richards (1935). The.second, a female lacking its ' metasoma and without a )
deter'minauon label, 1s reported enly by Dayi (‘1979'). Consideririg the un'lalaelled fentale
(designated by Day, 1979 as paralectotype) is conspecn“lc thh S allobrogus it is unf ortunate

that Day (1979) selected the labelled specxmen as lectotype, since | regard it as conspecxf ic thh

the nommal spec1es S. mutmenszs (Baldlm) As such,. S btfascmtus must replace tlus well
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known name and all its associated synonvms (listed by Bluthgen, 1961; Vecht and Fischer,

1972).

In 1975 Soika described S. bifa_sciatus auster (as a subspecies of S,'murinensis) for a
population of this species characterized by absence of yellow pronotal and mesepisternal spots.
from the Japanese island _df Honshu. Subsequently Tsuneki (1977) described S. bifasciatus
yezoanus (also as a subspecies of S. mutinensis) for similarly colored but more sparsely
punctate individuals occurring to the north of S. bifasciatus auster. in both lhc northern most
prefecture of Honshu and on the island of Hokkaido. 1 have examined specimens of both these
taxa, including paratf'pes, and regard the degree of dil"ference in colorvand'puncatation, well
within the range of variation observed within Asian and European populations of S.

bifasciatus. As such, I regard the diagnostic differences gi\;en by Soika (1975) and Tsuncki

'(1977) insufficient for formal recognition of these Japanese populations as distinct subspecies.

In addition to the names discussed above, I have examined the holotype of S. sparsus

Morawnz (not S. sparsus Morawitz sensu Soika, 1963), known only from lhxs single female

described from Ashkha%ad Turkmen S.S.R.in 1895. 1 regard this specimen as an extensively

vellow maculated individual of S. bi fasciatus, not war'r’aming formal taxonomic status.

Type material examined .—Vespa bifasciata Limlaevus, LECTOTYPE (by designation of
| R
Day, 1979), f emale labelled: "bifasciata” [followed by Day's leclblype labels] (1.S).

PARALECT OTYPE [unlabelled except Day's paralectolype labcls] f emale [wnhout

metasomal [-— S. allobrogus (Saussure)] (LS). My S: allobrogus determmauon label has

additionally been attached 10 this specxmen. -

‘ Vespa smuala Fabrlcnus LECI‘OTYPE (here desxgnated) female labelled "sinuatus/ ”

[female symbol})/ [on reverse side] K. Faester del (ZMUC) My lectotype lauel "LECT OTYPE

'[underlmed in red)/ Vespa [female symbol]/ sinuata Fabricius/ des. J. M Cummmg 1984 [black

bordered label]" has been attached to thls specnmen : . e

¢
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PARALECTOTYPES: [without locality labels]-2 females [one with original Fabrician '

drawer label "sinuata”] (ZMUC). My paralectotype labels have additionallv been attached to

these specimens.

Zimsen (’1964) states there are six potential syntypes under the name V. sinuata in the
Kiel collection of Fabricius in ZMCU. Examination of thése specimens, which are all without
lo'célily labels, suggests that only three are part of the original type series described from
"Kilae". lwo of the six specimens are females of S. bifasciatus (Linnaeus) lvith labels
indicating they were moved, most probably by Faester who determined them as “sinuauis",
from their original placemem under V. trifasciata Fabricius. A third specimen, a badly damaged
. male of Stenodynerus Saussure, was probably alsd mewed under V. sinuata subsequent iof its
description, because this specimendoes;notagree well wlth Fabricius' original descriptio . The
three remaining specimens, which probably represent the entire type series of V. sinuata, are all
females of S. bi /aeciatus (Linnaeus) that elosely agree with the original des‘criptio'n. Two of
these specimens, lncluding one bearing Fabricius’ original drawer label "sinuata”, are badly

damaged by dermestids. The'third specimen, herein designated lectotype, is iri good condition.

Od}lner.us ( P}olddynerus ) sinuatus mutinensis Balldini LECTOTYPE (here designated),
»female labelled "Dint[orni] dl/ Modena/ 6 - Jugno [18]89 [supenmposed over "Ist. Zoologxca/_
Modena"]" "'Muunensxs/ Baldmx (MSNV) My leclotype label "LECTOTYPE [underlmed in
red)/ Odynerus sinuatus [female symbol]/ mutmensxs Baldini/ dés. J. M Cummmg 1984.[b1ack
bordered label] and determmanon label = Symmorphus/ bxfascxatus (L )/ det. I M. o

IS

Cummmg 1984" have been altached to thls Specxmen

PARALECT OTYPE Orto bot[amco] /12.V1 [18]92 male (MSNV) My paralectotype '

label and S bi fascxatus delermmauon label have addltlonally been attached to [hlS specxmen

Baldxm (1894) descnbed Odynerus sihuatus muunenszs from at least two, females and

two males collected f'rom the env:rons/of Modena wnhout selectmg aliolotype The lectotype

o
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and paralectotype designated herein, are apparently the only syntypes which have been located
in the Baldini collection (Soika, personal commurrication). The locatiorl o.l" the remaining
syntypes is unknown.

Symmorphzfs sparsus Morawitz, HOLOTYPE, -femalc labelled: "Aschabad
[Ashkhabad]/ [indecipherable line]™; "K [coll.}: F. Morawitz [in R'ussian]";f'S;)mmorphus/
sparsus [female symbol)/ F. Moraw."; "Typ./ F Morawitz det."; "‘Holoty.'pus Symmor-/ phus

AY

sparsus Mor./ {female symbol] [red label]’, (ZIL).

S ymmofphus rmutinensis auster Soika, PARATYPES: Iwate [Pref.], Mt. Ketozan,
9.VI1.1967, Ig. R. Ishikawa-female (NSMT); Iwate [Pref.], Take, foot of Mt. Hayachine, § &

13.VIL1967; Ig. R. Ishikawa-2 females (BMNH, MSNV).

Ve

S ymmor phus mutinensis yezoanus Tsuneki, PARATYPE :fHokkaido, Sapporo, Fushimi,

Xl.1958,\T. Nambu-male (NAMC).

Recogmtlon .—The large dense punc ation of the head and mesosoma, especrally the
major punctatron of the dorsal meseprstemum (fig. 38) drstmgurshes S. bi fasctazus from other
specres of S. (Symmorphus). Only specrmens of S ( Parasymmorphus ) parvzlmeazus have

srmrlar punctauon on the dorsal meseplstemum

Descrrpuon —Female. Measuremems ol" lafgest and smallest specrmens given in Tablc ,

1.T axonomrcally 1mportant character states grven in Table 4.-

Male. Measurements of largest and smallest spectmens diven in Table 1. Taxonomrcally

‘ 1mportant character states given in Table 4

Y;g,nauon ——Mosr specrmens collected f rom hrgh elevanons or. more northerly localmes

have paler (light yellow to whrte) maculation and more reduced (of te%bsem) mesosomal

C markmgs than those\collected from lower elevatrons or more southerly localmes In addmon

specxmens from Japan also have the mesosomal markmgs reduced or absent

N
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Geographieal distribution and seasonal occurrence.—Known to range f rom Europe.
east through Asia, to northeastern Siberia (;ee Kurzenko, 1982) and Japan (fig. 70). Austria:
distrivbution widespread, carliest seasonal record—Nordtirol. Innsbruck. 24.V.1920; latest
seasonal record—Fusch, 28.VIII.1960. Belgium'dislribvuu'on widespread, earliest eeasonal ‘
record—Boitsfort, 6.V1.1945; latest seasonal records—Genval, 20.VII1.1939; Tilff,
20.VII1.1943. China Mandschurei [Manchuria), Erdaochajlinche, 24.VIII.1951."
Czechoslovakia: distribution wideépread earliest seasonal record—Celakovice 1.V1.1913; latest
seasonal record——CSR Moravia, Hranice, 24, VIII.1923. Denm}ark dlS[IlbU[lOl’] widespread,
earliest seasonal record—Tisvilde, 24.V1.1974; latest seasonal record—Grerdahl 12.VII1.1928.
: | F mland: distribution wxdespread n south, earliest seasonal recordﬂf[a.’, Vaaksy,
20-22.V1.1975; latest seasonal reco;d—Heinola, Hevossaari; S. Fin]ahd,v9.VIII 1979, mosI
_neuher-ly record‘——Kb. Joensuu, 1-9.VI1.1975. France: distribution widespread earliest
seasonal record——Vendresse 11.V.1908; iatest seasonal record——Samt Béat, 29.IX. 1956
Germany (BRD & DDR) distribution w1despread earliest seasonal record—Blrkenhelde
Pfalz, 18.V.1957; latest seasonal record—Abensberg Bay 28.VIIL. 1939 Hungary Ne“met
Bogsan. ltaly. dlsmbuuon widespread in north, earliest seasonal recordwCattohca- 19.V.1960;
latest seasonal record—Emilia, Mte Barblano X.1941; most southerly records—Lazno
' Campagna di Roma Parko Nationale D' Abruzzo 1957 Japan: Chlchlbu Sanama [Pref.],
31.VIL 1979 Hokkaxdo Rebun Is.. 21.VII1.1954; Karmzawa Kltasaku dlst Nagano Pref
-30. VIII 1949, 8 IX 1950 (addmonal records from Aomon Fukui and Toch1g1 Prefectures in
Tsunek1 1977) Netherlands dxstnbutxon wndespread earhest seasonal record—Lelden Hort. |

Bot., 20.V.1952; latest seasona] record——Mheer 27. VIII 1948 Norway Na sby Park Opl

9. VIIL.1967; Numedal 22 VIIL 1900 Vass. [Vassa s}, 31 VIII 1977. Poland Carpathlans

' Pxenm&& VIIL1960; Nowy Sacz, 49.39N 2. 40E, 30.VIIL:1967; Stolac, pow Zabkowice Sl., .

16.VIL. 1954&_‘Wroclaw 22.VL, 1965 Romama: Carpathes Azuga Spam Barcelona 1901
'} Huesca Jaca 27.V1- 6 VII, 1975 Lenda Artesa de Segre 41. 54N 1 .03E, 30 VIL 1969 Sweden

'dnstnbuuon wndespread in south, earhest seasonal record——Sk KulI‘aberg 6. VI 1963 Iatest
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seasonal record—Upl., Osterdker Taljo, 5.1X.1948: most northerlyv records—Nb. Kukkolq‘
[region], lO.Vll-1.956; Nb., Rd nea, Nienihol;_rl, 29.V1.1963. Switzerland distribution
vlidéspread, earliest seasonal record—Vaud, St. Sulpice. 8.VI1.1934: latest seasonal
records—Chur, Luillere, VIII.1936; Jura, VIIL.1934. Turkey Ankara, 3000f1., 9.VI1.1959:

- Ankara [Antalya district], Karagol Lake, 3500f1., 26.V1.1960; Boltl. Lake Abam, 1000 m..
13.VI1.1962; Kovacik, 3000ft., 8.VI1.1959: Trabzon, Zigana Dagi, 4200f1., 13.VI11.1960.
‘United Kingdom (& Ireland): klistrilfution wid‘espread in Ireland, Eﬁgland and Wales, north to

central Scotland, earliesi seasonal record—Whitchurch, Oxon, 1.V.1977; latest seasonal |

.. record—Woodwalton, Hunts 29 IX.1922; most northerl\ rccord—chraxg Scotland,

14.VII1.1948. USSR Alma Ata, VII. 1973 Barabash Levada, Pr:morsku Krai, 1. VIl 197¢;
Chatkalskij Khr. [range], S.Z. [N.W] ergxz;ya, 1200 [m.]. verch. [upland] Jassy, l.VI.l952:'_ )
Daghestan, Kraynovka region (Dried up_l:gl(/ev)l,ll V1.1956: Dégheélan. Novobiryuiyak,

© 30.VI.1957; Daghestan, Trozpyepskeya foolhills 3.VI. 1956"Daghestan Tupsdzsk 25.V1.1961,
14 VII. ]962 Dorpal [Tartu] Dzhungarskxe Khr. {range], h-1000, V. [E. ] Kazakhstan
Topolevka, 9.VIIL. 1957 environs of Kiev, Darnitsa, 7. VI 1979; environs of Kiev, Feofamya
16.VI. 1979 environs of Moscow, 22.VL 1926 18.VI1. 1928 Ferganskij Khr. [range], 1700- 1800
[m.], Klrglmya verch. [upland] Jassy 13,22.V1 (1954 Iu. [8.] Prnmore Ussurijskij z-k., S. [N.] ‘
Kamenushka 30 VIIL. 1982; Karachand Obl., iz. Koll' Neish 1. 24 VI1.1929; Kazakh S S R |
Alma Ata (Medeo) 11 VII 1976; hhabarovskx; Krax 15km., lu.Z. [S.W.] Elabush, |

2,4 VIIL 1975 Klrovskaya Obl., 8. Khalturin, 6.VHI. 1981 Kongaus beena Vlll 1923;

Kostroma Mxttel Russland 24 VIIL. 24 Moskovskaya Obl Akulovo 24, Vll 1962 : P

=/

3 VIIl 1962; Moskovskaya Obl Fokodedovsku I-n. Velbe Mxkovo S. VIII 1981, MoskoVskaya
) Obl., Odmchovsklj r-n: ZBS MGU 20.VI., 1979 5 VII 1979 lehmyaya Kunya 15km. W, V

‘ Perm 7.9.18- 19 VII. 1967 Pavlovsk 30 km. S Lenmgrad 27.VI1. 1978 Prxamure ermrons of
S, [N]Natalmo r - Zeja, 8. VII 1975 Prxamure S. [N ]&}nbovka T. Archara 20 22 VII 1975 |
anore environs of AnxSxmovkl 10 VII. 1977 anore Ussurusku zapov 16 17 VlII 1974

‘ Pyandzlnkem Semnpalaunskaya Obl., 23 km Iu V [S. E ]Semenovkx 6 VII 1978

’
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Slavrepolvskij Krai, Karachay-Cherkesskaya A.O., r. Teberdy, 11.VII.1961; Ukrainia,

" Shitomn Korez, 10.VII1.1942; Zapov. Asku-Dzhabagly, Iu..[S.] Kazakhstan, Chimkentskaya

Obl., 15.V1.1966 (additional tecords, from USSR, in Kurzenko, 1982). Yugoslavia: Croatie ,\
. 5

[Croatia], 1914; Slovenia, Hudajuzna, 390 m., 31.VII-4.VIII.1973.
Chorological affinities.—Se€ Tables 5 and 6.

Phylogenetic relationships.—Beyond inclusion within the S. murarius group, the ' ;

relationships of thi¢ species are unclarified.

5.1.3.1.3:13 S. (Symmorphus) kebilitalus (Saussure) R

: Odynems ( Protodynerus ) debilitatus Saussure, 1855 (MHN.G).
Odynerzis bifasciatus (Linnaeus) sensu Schulthess, 1887 (in ﬁan);,Berlhnd,‘l%S (in part). -~ »

‘Misidentification.

Notes about svnonymy.——As Bluthgen (1938, 1961) indicated bo.th Schulthess (1887)

and Berland ¢1928) mxsldentrfled this species, unmng it wrth S. connexus ( Curtls) under the /-' — \

< .
nommal spec1esS bzfascratus (Lmnaeus) T L //

-

7/
-

Type material exammebx———LECT OTYPE (here desrgnared) female. labcned [square
: metallrc colored ]abel]" "var."; "debrh&%s/ Sss. Genéve [in Saussu/re s handwnung] "
"LECTO/ T¥PE/ 1962/ des / v.d./ Vecht [orané&Label] [urrpubhshed mvahd desrgnanon]

, (MHNG) My lectotype label "LECTOTYPE underhned m red]/ Odynerus [female symbol]/
debilitatus Sauss /.des. I M. Cummmg 1984 [black bOrdered label] has been attached to thxsk

By

o specxmen

Saussure (1855) descnbed 0 debtluatus from at least one male and f emale specrmen
from the environs of Geneva in his collecuon in MHNG but d1d not select a holotype On}y a .
e
smgle Saussure specrmen collected from Geneva a f emale herem desngnated lectotype, res:des

Cw
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under this name in the collection of MHNG. The location of the remaining syntype or syntvpes

i$ unknown.

'Reéognilion.—Cofnmonly confused with S. connexus. which is sympatric with S.
del?il{;atus lhrogghoul most of Europe. Males of each species are casi!).- dis[inguished' by the
leng'tl; °of amennal article 13. Females are best recognized by differences in mesoscutal
punctatlon ‘length of metasomal [ergum 1, clypeal convexily and prominence of the pronotal
. humeral angle. In addmon the more angulate transverse carina of metasomal lergum 1 seen in
most specimens of S. debilitatus. is helpf ul'in separating both species (compare figs. 5 and 59
in Bluthgen, 1961). S. debilitatus is also si_milar to S. cliens, S. canadensis and S. a[lobrogus as

discussed under "Recognition" of those species.

Description.—Female. Measurements of largest and smallest specimens given in Table

1. Taxonomically important character states given in Table,4.

Male. Measurements of largest and smallest specimens given in Table 1. Taxongmically

important character states given in Table 4.

Geographical disujbut_iéri and seasonal occurrence.—Known from 'noythern_and central
conti.n'ental‘ Europe, beastkto northérﬁ Turkey aﬁd the Caspian Sea (fig. 71). ‘Austria-
dxsmbuuon wndespread earliest seasonal record—Austna superior, Lmz Umg Posllmgbcrg
3. VI 1971; latest seasonal record—Ausma superior, Linz, Umg 27. VII 1966 Belglum
dxsmbunon widespread, earliest seasonal record-—Bonsf 26.1V. 1946 lawSL seasonal
record—-Auderghem 2IX.1941. Czechoslovakla Bohemxa Pelhx’xmov 24.VI1.1907, CSR ’
Slovakla Parkaﬁ' N.c ch’n 29. VI] 193'4' Smnchov 9vVI 1892; Vs'enory 27 VIL 1912. Fra‘nce':
‘dlS[rlbU{IOI’l wxdespread in north earhcst seasonal record——Brionne; VI.1891; latest Seasonal R
record-—Vendresse 8.VII1.1909; most southerly records——Bnonne VI. 1891 Cormellle[s] Semc .
“et Oise, 1900 Le Criou, Envxrons of Samoens 1500 m. Hte Savone VII Pans Pont pre s |

' Semur COted Or, 18.VIIL. 1946 vall de Charmy. 950- 1200m Hte Savoxe VIL 1938
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Gcrmqn_v (BRD & DDR): distribution widespread, earliest seasonal record—Aschaff enburg,
25.V.1947; latest seasonal record—Umg. Starnberg, 20.VII1.1939. Hungary. Fe'legyHaa
[‘Kiskunf‘élegyhéza]. Italy: Bozen [Bolzano]. Netherlands: Breda O.. 30..VI.19“53: Crits.
Ginneken, lO.VI..I978; r. Roll Haag; Ulvenhout, 2.VIL.1953, 1954; Ulvenhout, N.B., Raken?,
21,22,24,25.V1.1953, 4,25.VH..1954. Polang Geller., Stettin, 30.VI.1955: Wérsay [Warsaw],
19.V1.1944; Wroclaw, 3.V1.1956. Sweden: aiSIribution widespread in south, earliest seasonal
B 'recbrd——Upl.,‘Eldgarn, 221V .1972; latest s;asonal record—Upl., Ekerd, 4.1X.1973; most
northerly records—Gstr., Hedesunda, 23,26.\'1.1977; Dir., Taktbo, 25,28.VIL.1976, 1979.

' Switzgr]and: distribution widespread, earliest seasonal record—Genéve, Cologny, 8.V1.1933:
latest seasonal record—Euseigne, Wallis., 25.26.VI1.1939. Turkey' Zigana f)égi 5-6000ft.,
-'10-14.VI1.1959. USSR: Borisowka, Ukrame 28.VII1.1928; Daghestan, Trozpeyepskaya |
foothills, 3.VL 1956; Kurland, 18 VI. 1916 Moskovskaya obl., chhurmeu, 25.VI.1961,
Ukraina, g. Cherkassy, Zerelr. Dielr, 16.VII.1981. Yugoslavia: étyr[_ia],—-Lele [Leto]; Styria,

- Windische Btthel [Windisch-Biiheln], Karne;@rg, 30.VII.1972.
Chorological affinities.—See Tables 5 and 6.

Phylogeneuc relationships.—Phenetic 51m11anty suggests a sister group relauonshlp
with S cliens, although no synapotypxes are known that substantiate thxs
O
5.1.3.1.3.14 S. ( Symmorphus) cliens Soika

Symmorp}ms cliens Soika.; 1975 (NSMT).

¥

Type material exammed ——PARATYPES Iwate [Pfef IR Mt Ketoza,n 9. VII 1967 Ig. \\
R. Ishxkawa female (NSMT) Iwate [Pref ] Take foot of Mt Hayachme 8:12. VII 1967, 1g. :
) R Ishxkawa 7 females (2 BMNH 2 MSNV ,2 NSMT and 1 RNHL); Tokyo [Pref ], Ogochi &

Mt Ml[O Okutama 5.VI. 1952 R. Ishxkawa female (BMNH)
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Recognition .—Most Similar 1o the allopatric S. debilitatus. .f’rorn which it is
- distinguished by the f‘ogm of the pronotal humera} angleﬁand ghape of metasomal tergum 1.
Also similar to S. connexus. S. lucens and S. canadens‘{s as discussed under "Recognition™ of
those species. T

Description.— Female. Measurements of largest and smallest specimens given in Table

1. Taxonomically important character states given in Table 4.

i

Male. Measurements of largest and smallest specimens given in Table 1. Taxonomically

important character states given in Table 4.

Geogvraphica'l distribution and seasonal occurrence.—Known from northern and central
Japan,l on the islands of Hokkaido and Honshu (fig. 71). In addition to the parat)h'p‘ms.‘ which
were coliected in June and July; four male and fohr fernale specimens have beén.cx‘amined.
Japan: Chichibu, Saitama [Pref.], 1.VII1.1979 (JMCU); Karuizawé; Nagano [Prcf.].
7,8.VII.1§59 (NSMT); Take, foot of Mt. Hayachine, Iwate [Pref.], 8,12.VI1.1967 (EMNH, '
MSNV, NSMT); Shikotsu-Ko, Hokkaido, 17.VI1.1977 (YAMC); Taiyg}igu%ita'ma [Pref.], /
Honshu, 8.V1.1969 (JMCU) (additional records, from "Aki;t—a, Aomori, FQl;ui, Fukushima, |

Gumma, Ishikawa,: Mivagi, Tochigi, Toyama and Yamagatal Prefectures, in Soika, 1975 and

Tsuneki, 1977).

- Chorological affinities.—See Tables 5 and 6.

}’hylogcnctic; relationships ;:—Possibiy the sister species of S. debilitatus, as meritioned
e . - )

AITEr that species.

{
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5.1.3.1.3.15 S. (Symrnorphus) connexus (Curtis)

bS] V. .
& © e

Odynerus connexus Curlis, 1826. Lectotype, male, designated by Bluthgen, 1938 (NMVM).
Odynerus bi fasciatus (Linnaeus) sensu Saussure, 1855*’ Schulthess, 1887 (in part), 1930:
" Saunders, 1902; Dalla Torre_,l904 Berland 1928 (in part) Mlsrdentmcanon

Symmor phus blfasaatus (Lmnaeué) sensu Richards, 1937. Misidentification.

Notes about synonymyv.—Saussure (1855) mlstdentlf ied this Spec1es as S. bifasciatus
(Linnaeus), as BIUthgen (1938, 1961) mdtcated Several successive authors beginning with
Schulthess (1887) appear to have f ollowed Saussure s interpretation, although Schulthess

(1887)_ and Berland (1928) also confused S. debilitatus (Saussure) under the Linnaean name.

fype material examined.—LECTOTYPE (by designation of Blm.hgen, 1938), male
labelled: "30 June/ Hampst."; "cohnexus"; "TYPE [circular red bordered label]"; "Odynerus/

connexus (Curt.)/ [ind‘ecipherable signature] 10111148" (NMVM):

PARALECTOTYPE: [witHout localityNabels]-male [ = S. bifasciatus (Linnaeus)]

(NMVM). - o ! -

. Recognition.—Compared vuth S. debzlnazus and S allobrogus under "Recogmuon of

. those species Specimens of S. connrxus are also similar to those of S. cliens frorn Japan, but

shorter metasomal tergum 1 _

Descrrptxon —Female MeaSurements of largest and smallest specrmens given in Table
7 _

mesoscutum (f ig. 46) and a slightl

‘are dtsungmshed by a longer antenlal article 13\1\1 the male sparse major punctation on the

1. Taxonomxcally 1mportant character states grven in Table 4

S w i
|

MaIe Measurements of largest and small&t specrmens given m Table 1 Taxonomrcally -
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Geogranhical distribution and seasonal occurrenc;.—Known_ to range from northern
and central Europe, east 'ihrough Kazakhstan, to the foothills of the Tien Shan and Altai
Mountains (fig. 72). Austria: Linz, Plesching, 5,9.VI1.1977. Belgiun distribution widnsp;ead.
eaﬂig:si seasonal record—Schaerbeek, 10.VI; la'teSL‘ seasonal record—Maastricht, 7.‘VIIIII9S4.
Czechoslovakia: Bonemin, Chdd'au; ’19.VII.1978. Demn'nrk: diétribution widespread, carliest
Iseasonal record—Roden Skov, Lolland, 4.VII1.1945; latest seasonal 'record—I’ilehusnl
15.VII1.1942. Finland -Hanko, Tvarminne, 2-6. VIII 1979. France distribution widespread in
north earllesl seasonal record—Ft. de Marly, 29.V1.1913; latest seasonal rccord—Samlcs
VIII. 1926 most southerly records—AIher VII.1915; Samtes VII1.1926. Germany (BRD.&
DDR)-- distribution widespread, earl;est seasonal record——Erlangcn 29. VI.I9446' latest seasonal
record-—-Kyﬂfh I-Iablchtstal 1- 12 VII1.1958. Poland Haynau i. Schl., 7. VIII 1940; Krakau
Sweden distribution widespread in south, earliest seasonal record—Habo Txbble
19,27.V1.1940; latest seasonal record—Upl., Bogesund, 27.IX,1977-; most northerly -
records—DIr., Tak.tbo, 6.VILL1978; Upl., Bogesund, 27.1X.1977; Upl., Fiby Usskog. Va nge,

25.VI1.1948; Upl.. Finbta?[Finéta]r 18.VI1.1947; Upl., Na“sby, 28.VI1.1912; Upl.. Rimbo,
23.VII. 1978* Upl Ro Agnmoré [Agpmora} 14. VIII 1977 Unit‘ed K?’ngdom I& Ireland)‘ .
dlsmbuuon resmcted to southeaswrn England earliest seasonal record——Brlcket Wood Ht.,
5 V.1950; latest seasonal record——Wood Ealon Oxford VIII 1897 most northerlv |
Frecords—Bncket Wood Ht., 5 V. 1950 8. VII 1937 16.VII. 1938 Colchester 1903 Stanwa)

3 VII. 1920 most westerly record—-—Cnchel Dorset 14 VII 1940 USSR B. Serebransk vost.

[E.] Kazakhstan 17 VII.1963; Kasakhstan 25 km sV [N E JUst' Kamenogorska 25 VII. 1979 B

Ukrama Kanevsku zap -k, 9 VI 1979 Zaxlusk[u] Ala- -tau, verch [upland] rM [small rnver]

Almaatm[ka] 6. VII 1938
'Chdrblogicar. 'af_f‘initiés.———See Tables § and 6.
Phylogenetlc relanonshlps —The relau q&shxps of thxs specxes remam unrcsolved

beyond mclusmn wnhm the S murarius group
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" 51.31.3.16 S ( Symmorphus ) lucens (Kostylev)

Symmorpht:s lucens Kostylev; Gt)ssakovskij, 1932. Nemen nudum. *
Odynerus lucens Kostylev, 1938 (ZIL). .

Symmorphzts is"tikdwai Soika, 1975 (NSMT). New synonymy.
(—lucens Kostylev sensu Soika, 1963. 1975 [as lucidus in 1975] = S. mizuhonis.)

Notes about synonymy.—Gussakovskij (1932) recorded "S. lucens Kostylev" from

Ussuri, six vears prior to its description from Soviet Asia, by Kostylev (1938). I have examined -

 the holotype of S. lshtkawaz descrtbed by Soika (1975) from Japan and regard it as conspecific

3

with the lectot) pe of S. lucens.

Type material examin_ed .—Odyhems lucens Kostylev, LECT OTYPE (here desién_ated)_,
female labelled: "[f emal_e Ss'mbol]"; "[circular gotct label]"; "Jakovlevka Spas[sk]. u. [diéttfpt]/
Ussur[i]. kr. [Ktai} 8.IX'.'[1]92_6/ (Djakonov [&] Filip[jlev [in Russian]"; "Les po rasl[vﬁ‘ [forest
on flood plain]/ I. [rivér] Daubikhé [in Russiah["' "Symmorphus [female s“y'rnbc;l]'/w“‘i":uc'ens n.sp:
T) pus/ G. Kostylev det 1928" "Paralectotypus. Odyne -/ Tus lucens Kost. [female symbol]/ des.
Kurzenko 1976 [red labelj‘[unpubhshed invalid demgnauon} " (ZIL) My lectotype label

LECT OTYPE [underlmed m red]/ Odvnerus [f emale symbol]/ lucens K’g\;t s d@ J. M

Cummmg 1985 [ﬁlack bordered label]" Ahas been attached to this specxmgn

%ﬁ

¢

PARALECT OTYPES, conspeclftc thh lectotype Altax 5. ber [N bank] Teletskoye

o [lakek 1-4. VII [l]912 Sushkm Redtkortsev [m Russian]- female (Z1L); Ilmsk pr na [on]

[rwers] hyzass [and].Abakan 19. VI [18]97 IU Vagner [m Russnan] maIe (ZIL); KUrgan
11 VII. 1897 IU Vagner [m Russxan] -male. (ZIL) lac. [lake] Telet&koc fi. [mouth of nver]
Kyga 16- 17 VIL [19]34 Ww. Heptner 2males (MSUM) an[orsku] 0. [Krai], Slav;anka

2 VII [1]914, lesk[y] Kors[akov] [m Russxan] male (ZIL); st. Sedanh 15 v ot [1SE.

from] Vladwostok 30 VI. [1]915 N Dolle [in Russxan] female (ZIL) Ussuank Okeanskaja

R

o~
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zh. d bl. [near] Viad[ivostok], 29.VII.[19]14, Cherskij [in Russian]-female (ZI1.); Viadivostok
[district], Suchan [Sutshan], 20.VII.[1]930, Malaise-female (ZIL); zh. d. Ussur[i]. kr. [Krai].

" Suchanskoj, st. Tigrovaja, 8.Vlll.[1j926, N. N. Kuznetsov [in Russian]-2 females (ZI1 ).
Seven females, three males of S. mizuhonis Tacki (MSNV, MS.UM and ZIL). My

paralectotype labels and determination labels\(. S. lucens. 10 S. mizuhonis) have additionally

been attached to these specimens. ©

Kostylev (1938) based'hisb description of 0. lucens on numcréus specimens {rom Soviet
Asia without selecting a holotype, although he only memioned speéif ically specimens collected
from Lake Teletskoye,-Jakovleka and Slavjanka. The specimens considered here l‘O belpng 10
the type series, were all determined By Kostylev as O. lucens prior to 1938 and were collected
from the three pfeviously .memioned localities, or from those wh.ich do not oppose h‘is
statement "z;f ter this [O. lucens] was found in the southern parts of Siberia west as far as

Kurgan”. The type series consists of specimens belonging to two species, those conspecific with’

the lectotype designated herein, as well as a number of specimens of S. mizuhonis Tsuneki.

. Symmor phus ishikawai Soika, HOLOTYPE, female labelied: "Yokoo, 1600 m./ nr.
Kamikochi/ Nagano Pref./ VIL. 30. 1957/ R. Ishikawa"; "HOLOTYPUS/ Symmorphus/

ishikawae GS. [red label]” (NSMT).

ALLOTYPE, male labelied: "Yokoo, 1600 m./ nr Kamikochi/ Nagano Pref./ VII. 30.

1957/ R. IIshik‘gwa"; "ALLOTYPUS/ Symmorf)hus/ ishikawae [red label]" (NSMT).

PARATYPES: Nagano Pref., Yokoo, 1600 m.. nr Kamikochi, 30.VI1.1957-3 females,

male (BMNH, MSNV, NSMT).

Recognition.—Very similar to S. sublaevis as discussed under “}éecpgnitiqn" of that
species. Certain males of S. cliens with rather sparse punctation, may potentially run to S.

lucerisa in the key to species and subgspecies of S. (Symmorphus). These rarely-encqumercd

specimens are distinguished from .S. lucens by denser major punctation on the mesoscutum and
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posterodorsal region of the pronotum (fig. 45). In addition, S. lucens can also be confused

with §. mizuhonis as discussed under "Recognition™ of that species.

Description.— Female. Measurements of largest and smallest specimens given in Table

1. Taxonomically important character states given in Table 4.

Male. Measurements of largest and smallest specimens given in Table 1. Taxonomically

importan! character states given in Table 4.

Geographical d@sm’bution and seasonal occurrence.—Known to range from the
Japanese island of Honshu and lSakhalin in ea‘stem.USS'R, west through southern Siberia, to,
Kurgan (fig. 72). Japan: Kamikochi [Nagano Pref.], 22.V.1954; Yokoo, 1600 m., nr.
Kamikochi, Nagano Pref., 30.VII.1957. USSR: Artybash [Lk. Teletskoye]. 27.V1.1931;
Buryatkaya ASSR,, environs'of Kyakhty, 3b.VII.l977; iu. [S.] Primore, 'Ussurijski'j zap-k.,
S. [N ] }\amenushka 23,26,28.VI1.1982; Ongudai, Altai, 19.VI1.1909; Prlmore Amsmovkl
29. \’I 1975; anore environs of Anisimovki, 19,21, VI 1975, Primore, USSUI‘ljSkl] zapov.,
27.VII.1‘974, 14.15.VIII.1974; Primorskij Krai, U‘ssurusku I-n. Sumutinskij zan. 20.VII.1973;

Sagﬁalin [Sakhalin], Adachi, 16.VIII. 1914'VSichote-Alin mér pr. Sutshan [Suchan], 5.1X.1936;

. - Sichote-Alin mer, Promyslovka 7 IX 1936; Ussuri, Kasakewitsch, 1907 Z. [W]Busherta I.

Zeja, 50 [km. ] V. [E ] Blagoveshch 5-6.V1.1914.
Chorological aff initieé.-—See Tables 5 and 6.

- Phylogenetic relationships.—Probably the sister species of S. sublaevis, from which it

differsonly slightty. . .4
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5.1.3.1.3.17 S. ( Symmor phus ) sublaevis (Kostylev)

Odynerus ( Odynerus ) sublaevis Kostvlev, 1940 (MSUM).

’

Symmorphus sparsus Morawilz sensu Soika, 1963. Misidentification.

Type material examined.—‘LECTOTYPE {here designal‘cd). female labelled:
"Zailijsk[ij]. Ala-tau/ verch [upland] t™ [small river], Almaatin[ka)/ G. Kostylev 26.\V’I. |
[19]38 fin Russiaﬁ]"; "Odynerus Typus/ sublaevis, n.sp. [femalé symbol]/ g. Kestviev
det.1939"; "Lectotypus 6dynerus/ sublaevis Kost. {f eﬁgle symbol]/ des. Kurzenko 1976, [red
lat;el] [unpublished invalid designation]” (MSUM). My lectotype 'lm "LECTOTYPE
[unQerlined in red}/ Odynerué [female symbol}/ sublaevis Kosx.‘/ des. J.M..Gﬁmming 1985

'[black bordered label]” has been attached 1o this spec’:imén.

PARALECTOTYPES: Zailijsk{ij] Ala-tau, verch [upland] tM [small river],
Almaatin[ka], 28.V1.-6.VIL.[19]38, G. Kostylev [in Russian]-5 females, male (1 MSNV, 5

MSUM). ,My'.,yparalectotype labets hdve addilionally‘ been attached to these specimens.

Koslylav (1940) based his descnpuon of O sublaevis on a series of specimens {rom
Zailijskij Alatau.in southeastem Kazakh SS.R., \\(‘nhout selecting a holm)pe Six specimens in

| the col]ecuon of MSUM including the lectotype desngnated herem m addmon to a single

~

female in the COUCCI\IOH of MSNV, probably represent the entire t-ypc series of S. sublaevis.

Recognition l—Most similar to S. fucens. In addition to f eatures given in the key o

»specxes and subspecnes of S.(S ymmorphus ) most specxmens of S. sublaevzs are recogmzed

f rom those of S lucens by their more extenswely maculaled metasoma

. \ ) ; . : ‘ . V - o, B »,v : ' '
Descnpuon.—-Fe_rrYe. Measurements of largest and smallest specimens given in Table

2. Taxonomically itnportant\character states given in Table 4.
A

Male Measuremems gf largest and smallest spccxrwns given in Table 2. Taxonomxcally

1mportam character states gwek\m Table 4. r’\/“”“ - .
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Ge‘ographical distribution and seasonal occqrrence.—Kno;vn from the Soviet Tien Shan
and adjacent mountain ranges (fig. 72). USSR: Alma Ata, V1,1973; Chatkalskij Khr. [range],
S.-Z. [N.W ] Kirgiziya, Arkut, 1200-1500 [m.}, 12,25.V1.1952; Chatkalskij Khr. [range], 30
km. N. Parkenma, Ushch [caffvon] Aksagama, v7-10.V1.l982; Dzhungarskij Khr. [range], V
[E.] Kazakhstan, Topolevka, h-1000, 9.VIH.1957; environs of Ayak-Kalkana, lu.-V. [S.E]
Kazakhstan, 4.V1.1971; g. Alma Ata, 23.VI.1970; g. Panfilov, lu.-V.[S.E.] Kaiakhslan;
1.IX.1970; Gouldscha, Ferghana [Fergana], 1905; Kazakh S. S R., Alma Ata, Medeo,

7 VII. 1976 Turkestan, DJarkem [Jatkent = Panfﬂov] Ushch [canyon] Turgen Zailijsk[ij]
Alatau, 24.VI1.1971; Vost - [E.] Kazakhstan, Khr. [range] Saul., 35km. O. [E.] Zajoana,

11.VI1.1980.
Chorological affinities.—See Tables 5 and 6.

Phqugenetic relationships.—Probably most closely related to S. lucens. .

5.1.3:1.3.18 S. (Symmorphus) canadensis (Saussure).

. , 2
Odynerus ( Protodynerus ) canadensis Saussure, 1855 (BMNH).

Odynerus ( Symmorphus ) debilis Saussure, 1870 ( MHNG), " . | 4 .

S ymmorphu.§ cognitans Cameron, 1906 (BMNH). ‘ o : . 2
* Type material exammed —Odynerus ( Protodynerus ) canadensts Saussure, HOLOTYPE

f emale labelled: "Canada" "Odynerus/ canadensxs/ Saus./ [female symbol] [blue label in

Saussure s handwriting]"; "B.:M. TYPE/ HYM./ 18.532" (B,MNH). .

Odynerus ( Symmarphus ) debllls Saussure LECT OTYPE (here desngnated) female -
Iabelled "[square melalhc colored label]" "Cormecucut" "LECI‘ 0-/ TYPE/ [female symbol]
debms/ Sss /. (RMB) [red label] [unpubhshed mvahd desxgnanon] (MHNG) My lectotype

label LBCT OTYPE [underlmed in red]/ Odynerus [female symbol]'/ debilis Sauss./ des. J.M.
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Cumming 1984 [black bordered label]” has been attached 10 this specimen.u

PARALECTOTYPES: Illinois-2 females: Viscontin [Wisconsin]-female (MHNG). My

paralectotype labels have additionally been attached to these specimens.

Although Saussure (1870) appears to have based his description of 0; debilis on an

undetermined number of female specimens collected from "America borealis”, his subscquem

' redescription of the same materjal in 1875, mdlcates that he initially described a series of femalc

syntypes from Connecticut, Wisconsin and Illinois. Four females collected from these three

localities; including the lectotype designated herein, reside under this name in Saussure’s

collection in MHNG. ’ -

| -, ny
Symmorphus cognitans Cameron, HOLOTYPE, female labelled: "Cana™: "$356 "

"P. Cameron Coll/ 1914-110"; "Symmorphus/ cogmtans/ Cam. Tvpe/ Canada™; "B.M. TYPE/

HYM / 18.533" (BMNH)

Recogrlition;L—Distinguls'hed from other New World members by features given in the‘
key to species andsubs_pee;l&sof’S. { S ymmorphus ) Si)ecimens of S. canadensis are very similar
to-those of S. debilitatus and S clrens although they are differentiated from both Palearctic
specres by the shape of metasomal tergum 1.
Description.—Female. Measurements of largest and smallest specimens given in Table
. ' o . o . .0 '
2. Taxonomically important character states given in Table 4.
Male. Measurements of largest and smallest specimens given in Table 2. Taxonomicall_y

important character states giveu in Table 4.

Varratron ~—Most specrmens colleeted f rom hlgh elevauons or more northerly localltres
have paler (whxte) markmgs ‘than specrmens collected f rom lower elevatrons or . more southerly E

localmes .
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"Geographical distribution and seasonal occurrence.—Known transcominemaIly in

North America, from Northwest Territories in Lhe‘ north, to Calif ofnia. Texas and Georgia in
the south (fig. 73) Prince Edward Island Brackley Beach €an. Nat Pk. , 25, 30 VI11.1940.
"Nova Scotia: Kentville, 28. VII 1924 13.VIII. 1915 Sydney. VI1.1967; chtona Co., Baddeck,
VII.1972. New BrunsWic_k‘ Shediac, 4.1X.1926; St. Andrews, 5,VIII .1957. Quebec distribution
widespread in south, earliest seasonal record—Montreal, 16.V.I9OI; laIest seasonal record—QOld
Chelsea, 30.VII1,1961; most northerly records—Ancienne-Lorette, 7.V1.1923; Cap Rouge, |
3.VI].I966,‘ 7,10.VI1.1953; Shawbridge, 21.VIII.I92§‘; St. Anoo de la Porcatiere, 7.VIII.1914. 4
Ontario: distribution widespread, earliest seasonal record-;KingsvilIe, 23.V.1962; latest
seasonal record—Eden MfIls, 7.X.1975" most northerly records—Dryden, 4.VI1.1955; Finland,
- 29.V1.1960; Harris Hill, 4. VIII 1960; Hurkett, 15.VIII.1960; Kenora.' 15. mn S.E., Rush Biv,
Prov. Pk., 27.VI1.1976, 4.VIII. 1971 8 VIII.1970; Kenora 17 mi. S. E . 22.VIL1977,
27.VI1.1976; One Sided Lake, 2,9,12,16,28.VI1.1960, 4,5.VIII.1960. Manitoba distribution“
widespread in’south. eaﬂiest seasonal record—Baldur, 13-V1.1925; latest seasonal
record—Ninette, 5.VII1.1958; thost northerly records—Cedar Lake, VII.1936; Dauphin;
Winnipeg Beach. 16.VIL.1916. Saskatchewan: dIstriI)utior; widespréad in south, earliest"
‘seasonal record—Regma 1.VIL.1906; latest seasonal record—Wallwort 20. VII 1942 most
northerly records——Chnstopher Lake 11.VIL.1959; Somme 7 VIL 1954 Wallwort,

| 17.20.VII.1942' Waskesiu Lake, 14 VII.1938; White Fox, 11.VIIL. 1944 Alberta distribution
" ‘- w;desprcad earliest seasonal record—Bxlby 9.VI. 1924 Iatest seasonal record—-Delburne
23.vil I973 most northerlv records—George Lake, 53. 57N 114 06W 1. VII 1981 Grande
Prairie, 26.VII. 1961 Peace RIVEI‘ 18 VI. 1961 Northwest Territones Norman Wells
. 23. VII 1949, Brmsh Columbna. dnsmbutxon w1despread in south earhest seasonal

: record—Ohver 8.VI. 1923 latest seasonal record—Robson 12 VIIL.1950; most northerly
’ records—Mobcrly 2.VIIL. 1977 &lmon Arm, 31. VII 1925 Strathcona Prov. Pk., VI; Vemon
' 23 VIL 1923 24. VII 1917 Arkdnsas Manon Co.,, 1897, Washmgton Co., 6.V.1965.

' _—Cahforma dlstnbuuon mdespread in north earhest seasonal record—Three R1vers Tulare
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Co., 17:1V.1959; latest seasonal record—Mono Co., Sweetwater Mts.. .5 mi. E. Lava Springs,
S. Fork Cotton Wood Crk., 8300ft., 8.VIII. 1979 most southerl\ reco,rds—Ben Lomond,

IV.1931; Bridgeport, Mono Co., 18.VII1.1952; Oakhurst, Madera Co., 8.V1.1942: Three

- Rivers, Tulare Co., 17.1V.1959. Colorado: distribution widespread, earliest seasonal

record;—Boulder, $.VI1.1983; latest seasonal record—Hewlett Gulch, Larimer Co., 6000f1..
. VIILIX.1978. COnnectiout distrlbulion widespread, carlieSL seasonal record—Storrs_
30.V.1955; latest seasona! record—Litchfield Co., 30.VllI.l952‘ District of Colunlbix
distribution widespread, earliest scaaonal récord—~\i§ashing;on, 15.v.1944; latest seasonal :
record—Rock Crk., 19.lX.194l§. Geo_rgia:,distribution\widesprea.d, earliest seasonal
record—Stone Mountain, Dekalb Co.,v25.IV.1953; latest seasonal record—Blood Mi.
17.1X.1939; mosvl southérly recorljs——Atlanta, 21.V,1940, 24.V 1947, 2.V1.1946,
10.28.Vll.1942, 31.VII.1941; Oconee Co., Watklnsville vic., l?.Vl. 1976; Thomasville,
28.1V.1915. I‘daho:-Dubuque, 14.VI1.1941; Slate Crk. RS Idaho Co., 27.V1.1963. Illinois
distribution widespread, earliest éeasonal record—Duboia, 24.V.1917; latest seasonal
record—Carbondale, Jackson Co., 5'.X.1956. lndiana: Owen Co...Camp Area, McCormick's
Cr. St. Pk., 25, 26 VI. 195‘0' lowx Pilot Knob, nr. Forest Clty. Hancook Co., 16.VI1.1961.
Kansas Douglas Co VI Douglas Co Lawrence vic., 21.V.l962; Lawrence, 17.V1.1900;
Rxle; Co 20. Vl Kentucky [no addmonal data]. Lounsnana' Shrevport, 27.lll.1907. Maine
dxsmbunon w:despread earhest seasonal recorcl—Mt Katahdm SOOOft 29 ‘VI 1'901" latest
seasonal record—meoln Co 26.VII1.1939. Maryland dlsmbuuon wxdeSpread earliest
'seasona] record—Colesvxlle Montg. Co 9 V. 1976 latest seasonal record—-’l‘homas Rd nr.
Cumberland 29 X.1957. Massachusetts dlstnbutxon w1despread earhest seasonal -
v'record-—Holllston 1. V 1911 latest seasonal record-——Dorchester 15. IX 1901 Michigan: -
| dlstnbutxon w1despread earhest seasonal record—lron Co 18.V. 1976 latest scasonal
record—Ann Arbor 14 X.1975. anesota dxsmbunon wxdespreadpearllest seasonal

' record—-Houston Co., 20 V. 1938 latest seasonai record—Mxlle Lac Co., 9. X 1938. M snssmpr

Holly Springs, DallasCo 29 VI. 1969 Mlssoun St LOLllS VI.1899. Montana: Enms

-



127

Madisor. Co., 18.VII.1971; Glendive, IO.I/I.]929; Lake Ronen. Lake Co., 6.VI1.1932.
Nebraska: War Bonnet Canyon. Nevada: Elko Co., 2 mi. N. Lamoille, 14.V1.1960; Elko Co.,
Decth, Mt. View Ranch, Starr Valley, 6000ft., 19.V1.1969; Patrick, Washoe Co., 30.\’1.1964;
- Verdi, Washoe Co 18.V1.1964. New Hampshire: distribution widespread, earliesl seasonal
record—Nelson, 15.V1.1907; latest seasooal record—Nelson, 1.IX.I907. New Jersey: ‘
distribution widespread, earliest seasonal record~—Westf ieid, 31.V.1954; latest seasonal
record-—I:nglewood Bergen Co., 20. VIII 1960. New Mexica CthOﬂlCO Can™on, nr. Raton,
25.VII1.1973. Hvde St. Pk., 8 mi. N.E. Santa Fe, Santa Fe Co 8700fL 2.VII1.1964; Little
Tesuqué Caflon; vic. Santa Fe, 9900ft.. 27.VII-10.VIIL1932; Otero Co., 15 mi. E. Cloudcroft,
Cemp Marx _\.?.Yhite, Staris Spr..‘lBea-r Canyon, 17}1\’111.19}4; Ute Park, Cimmaron Canyon,
1-4.VI1.1960. New York distribution widespre{ad., earliest seasonal record—Orient, L.1.,
©12.1V.1939; ls}est seasonal record—Lewisboro, Westchester Co., I6.X.19o6. North Carolina:
distribution widespread, earliest seasonal record——Ré'leIgh, 13.V.1940; latest seasonal |
record—Crabtree .Md., Yancey Co., 3600f~ t.. 21.VIIL.1950. North Dakota: Bismarck,
28.V.1939; Faréo, 19.VI'.I921, 25.VIL.1951; Tortle Mts., 4.VII1.1920. Ohio dis;ribution
wides'oread. ea;liesl _seaSorx‘al‘record'—*Cedar Bog. Urbana, 10.V.1930; latest seasonal
record—lFairfieId Co., 13.IX. Oklahoma: Cherokee Co L1 mi N.E. S'craper‘ 7.V. 1974.
Oregon dxsmbuuon mdespread earliest 'seasonal record-Corvalhs 2.V.1926; latest seasonal '
‘ record—Hood River, 4 VIII. 1908 Pennsylvama dlsmbunon widespread, earhesl seasonal
| record—York Co 5mi. N:W. Davxdsburg, 8 11 V.1970; latest seasonal record—AIl y Co.,
North Park, 5. X. 1973 Rhode Island Westerly 20 VI. 1936 South Carolina: Anderson
21, VII 1957 Blackvxlle 29. X 1964 Greenvxlle 18,24 111. 1913 24. VIIJ. 1952 nr. ngerwlle
'8 V. 1944 South Dakota Sprmg Creek Camp 11 mx N.E. Hl]l Clty, Pennmgton Co 4300f1.,
- 29. VI 1962 Tennessee dlstrlbuuon w1despread earliest seasonal record—THE Chxmneys Great
’ Smokey Mts Nat Pk . 11.VI.1946; latest seasonal record—-Ramsay Cascades Tr , Great

o

‘ Smokey Mts Nat PL 14 VIII 1947 Texas dxsmbutlon wxdespread m east earhesl seasonal

, record——-Dallas 15. III 1907, latest seasonal record—-Hunt Co., 22.IV. 1939 most southerly
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records~—Fedor, Lee Co., 17.111.35555}; Gonzalés Co., Palmetto St. Pk, 5,6.1V.1954; Hidalgo
.Co.. Bentsen. Rio Grande Valley St. Pk., 20,22-24.111.1978; Lexington, 24.111.1951: Navasota.
7.IV.1959; Thomaston, 25.111.1951. Utah Allen Canyon, 20.VI11.1949: Box Elder Co.. Mantua
.- Devil's Gate, 4,31.VII.1969; Cache Co., Green Canvon; 4,9.VI1.1969; Cache Co.. W.
Hodges‘Canyon, 20-23.I1X.1976; Logan: 12.V1.1955; Logan Canyon, 22.\’]1.1940; Mirror Lake, -
Summit Co., 15.VI1.1960; Smithfield Co., 5.VIl.1958.. Vermont dispribution wndcspm:qd

earliest seasonal record—Newport, 12.VI1.1891; latest seasdnal fepord—Laurcl Lakcfl
jackson-ville, 20.VIIL.1939. Virginia dislribuiion wideépread, earliest seasonal record—E. Falls

Church, 30.111.19

test~ seasonal record—Glencarlyn, 4.X. Washington Millw éreck, Walla
Walla, 4. VII.1922; Stévens Co., 4 mi. S. Colville, Rt. 395; Colville R ., 6.Vll.1§72. West
Virginia striﬁution widespread, earliest seasonal record——Cranberr}-Gls., 4.V1.1955; latest
. seasoﬁal rgcord—Lost River St. Pk., Hardy Co.,' 22-31.VII1.1956. Wisconsin distribution
rd€spread, earliest seasonalirecord——Shawanoco Co., 31.V.1955; latest seasonal
record—Clintonville, 7.1X.1934. Wyoming: Grand Teton Nat.‘Pk., VI1.1937; Jackson Hole
Res. Sta., 6700ft., 21.VII.1967; Jackson Hole Bio. Sta., Moran, 19.VII.1964; Lake Creek.
Camp, Park Co., 13 mi. S.E. Cooke City, Mont., 7200ft., 24, VII.1962; Jérin_»3 Lake, ’Telon-
Co..4-15.VIL o 4 |

Chorological affinities.—See Tables 5 and 6.

Phylogenetic relationships.—Phenetically most similar to S. debiliiatusand S. éllens.

~ which together may be the sister group of this species.

-

’ '5..1'.3.1.3.19 S. (S ymmbr-phus ) prqj’ectus Bohart
Symmorphus projectus Bohart, 1950 (CAS).

Type matetial examined. —HOLOTYPE, male labelled: "Fallen Leaf Lk./ ElDorado

. Cor Cal. VII-1931"; "Pres[ented] by/ OH Swezey/ Collector"; "Cal. Acad. Sci. Type No.
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61457 (CAS). -

PARATYPES, Arizona: Oak Cr{eek]. Canyon, 4-5000 f1., 10-11.V1.1940, G. E. &‘ R.
M. Bohart-2 females, 2 meles; Oak Cr{eek] Can[yon)]. 13-21.V.1947, H. & M. Townes-2
females, 2 males; Sierra Ancha [Mts ], Workman Cr[eek.] 28.1v v8 .V.1947, H. & M. Townes-6
males. Caltforma Alta, 25.V1. 1933 G. E & R.M. Bohart female; Angora Peak, 8625 f1.,

Al

19 VI1.1931, E. O.. Essig-male; Berkeley, V. 1934 }Q ‘E. & R. M. Bohart- male Calaveras Co.,

]
Jenny Lind, 21.X.1917, I. C. Bradiey-female; Carhf-lnn‘ 2.VIL.1933, G.E. & R. M,
Bohart-female; Danville, 29.1V.1939-female; Davis; 6.1V.1936 & 21.VI1.1936. R. M. Bohart-2
males; Eldorado Co., Fallen Leaf L[ajlt[e], VII.1931. O. H. Swezey-4 females. 4 males;
Eldorado Co., SnowljneCampf 19.V1.1948, P. D. Hu“rdk-female; Eldorado Co., Tahoe, 6200 ft,
9.VI., W. M, thfard male; Fort Seward, 16.V1.1935, E. W. Baker-female; Gianf Forest, |

\«\

"l‘Beamer female, male; Martinez, 2.IX:1946, H. E. Cott-female: Mendocmo

28 VII. 1929

Co.. [1ndec1pherable locahtv] 21.1X.1919, J. Matlhard female Mineral ng 8.VHI, 1935, G.
E. Bohart-female; Mt. Diablo, .V1.1924-female; Santa Cruz Mts, Felton, 300-500 ft., 7
15-19.V.1907, [J. C.} Bradley -female; §[an]ta Monica, F. C. Clark-female. Seqb[u'oia].
.Nat[i’onal]. Park, Giant Forest, 6-7000 ft, 21-26.VI1.1907, J. C>. Bradley-female male;
Sequoia Nat[tonal] P[ar]k Tokopah Valley, 21-25.VII. 1933, C. D. Michener-2 males Sierra
Co.. Go]d Lake, 19 30.V11.1921, C. L. Fox -8 females, 12 males Tahoe, G[len] Alpine
Cr[eek] -16.VIL.65, E. P. Van Duzee female ‘male; Trmtty Co., Coffee Creek, Big Flat,
20 VI. 1934 G: E. Bohart-male. Oregon Forest Grove 14.1V. 31, J. Schuh- female; Klamath 4
Lake Eagle thge 29.V.1% ‘&C L. Fox- male Wallowa Nat[tona]l Forest Lick Cr[eek] 4600 B
ft, 16.VIII. 1937 Bolmger & Jewett- male (71 specxmens deposxted in CAS CU JMCU MCZ

UCD and USNM )

Recogmuon —Dtstmgurshed from other New World members by features given in the
key to specres and- subspecxes of S ( Symmorphus ): Spec1mens of S. pro;ectus are dlf ferenttated

from those of all Old World specxes of Symmorphus by the suppressed interantennal carma

Y
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(fig. 48), in combination with the very short propodeal superior shelf .

Description.—Female. Measurements of largest and smallest specimens given in Table
2. Taxonomically important chatacter states given in Table 4.

Male. Measurements of largest and smallest specimens given in Table 2. Taxonomically

~
important character states given in Table 4.
14

Geoéraphical distribution and seasqtzal occurrence.—Known in North America west of
the Rockyl Mountains, from British Columbia in the north, 1o Ca/lifomia, Arizona and New
Mexico in the south (fig. 73). British Columbia: distribution widespread in south. cz;rlicsl
seaéonal record%Robson, 26.V.1947; latest seasonal record—Robson, 12.1X.1955; most
northerly records—Courtenay, Vancouver Island, VI1.1965; Vernon, 6.VI1.1932. 23.VII1.1947,
Arizona: Oak‘i Cr\. Can., 13.16,21.V.1947, 10,11.V1.1940, 2f‘§.V1.19v3(.>;\ Workman Crk.. Sierra
Ancha, 28.IV},8.V.1947. California: distribution widespread, veagrliesl seésonai rccqrd;’SanLa
Clara Co Stanford University, ZOTII.-1.956; latest seasonal feco,fd—Dévis, 5.X1.1955; most
, southerly records—Julian, 12,25.V.1974; Lake Weohlford, 21.IV,.1.D.V.1974' Tém.ecula M
: 25.1V. 1974 Idaho: dxstnbuuon w:despread earlxesl seasonal record—Webb, ch Perce Co
. 29.111.1951; 1atest seasonal record—Moscow Mt., Latah Co., 16 VIII.1964. Montana Ennis, .
Madlson Co., 18. VIL 1971 Lake Ronan Lake Co., 6, 26 ViI. 1932 Yellow Bay, Lake Co., |
‘ 23 VIL.1967. Nevada: Elko, 2.VIIL. 1964 Galena Crk., Washoe Co 29.VI1.1964, 18 VII 1961;
Inclme Vlllage Washoe Co., 9 VIL 1964; Verdl Washoe Co 10.VI. 1960 18.VI. 1964 |
25. Vl 1961 New Mexico: Bursum Camp 18 ml E. Alma; Catron Co 9000f1 9.VIL. 1961
Oregon: d1su1buuon wxdespread earheSt seasonal record—‘Forest Grove 14.1v. 1931 lalcSL |
seasonal record—Medford Jackson Co., 28.1X.1956. Utak: Cache Co w. Hodges Can
3-9,14- 16. IX 1976; Logan Canyon CacheCo 6700ft 18, 19 VIII 1961. Washmgton 5
] dxstnbuuon wxdespread, earhest seasqnal record—Seattle. 21.V.I925; latest seasonal’ .

; r&ord_—-Fort,Lewis,. PierceCo{.. 20:VII1.1963. Wyomi,ng Grand Teton ‘Nat.‘Pk., VII:1947.>
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s Tables S and 6.

—Although relationships are unclear beyond inclusion within )

the S. murarius group. phenetic comparison suggests that S. projectus is somewhat distantly

\\
related to other New World species

5.1.31.3.20 S.¢
Od yr;erus ( Symmorphus ) tukvarens

Type material examined.—1
label]"; "Sikkim/ Tukvar/ 4000 f1 -
"Odynerus (Symmorphus)/ tukvare

HYM./ 18.307" (BMNH).

Symmorphus ) tukvarensis (Meade-Waldo)
is Meade-Waldo, 1910 (BMNH).

iOLOTYPE f emale labelled: "Type [circular red bordered

4- 9k< Bmghan\ Goll.™: "Col. C.T. Bingham/ 96- 30."

nsis/ Meade Wa]do/ [female symbol]. type"; "B.M. TYPE/
\

)

\ b7
\

\ .

N

Recogmuon —-—Readllv distinguished from a{l other speoz\es of Symmorphus except S

nipteroides, by the inflated posterio;
Besides lhe f e'atu;es‘ given inrthe key
of S. tukvdreno}‘s are additionally dif]
- metasomal 'fer'gum 1' with widely‘ sp

punctation.

-Description.— Female. Meas

2. Taxonomically important chara_cte

Male. Unknown.

Geographlcal dlsmbunon an

i

ly raised basal ca}kna of metasomal sternum 1 (fi 1g 35)
to species and- subsp?@es of S ( Symmorphus ), spec1mens- :

AN
f erermated f rom those of s, nzpteitozdes by the shorter
5
ced f oveolate (rather than very spars@\ punctate) major

\\
Yo

A
"N

urements of largest and smalleét specimens ﬁen,;injable -
. el P . N
T staLes glven in Table 4 T '

& 3

5
2

~'z

d seasonal 0ccurrence -—-Known to range along the

' Hnmalaya f rom Sxmla in northwestem India, east tgjxkklm (f‘ ig. 74) In addmon 10 the %

v__Lholotype whxch was collected in Apnl 11 fgpale specnmens have been exammed India Slmla o

7



'V.1897, VIIL1898, 1X.1898 (BMNH, MSNV). -

Chorological affinities.—See Tables 5 and 6.

Phylogenetic relationships.—Inferred to be the sister species of S. nipteroides, on the

i 4 . .
basis of the shared autapotypic basal carina of metasomal sternum 1.

5.1.3.1.3.21' S. (Symmorphus) m’pteroidés new species

Holotype —Female labelled: "HOLOTYPE [red label]"; "INDIEN [lndla]/ N Yourdou
[ca 33.30N 75 18EL, 2200m/ 16.7.1980/ H., U., C. Aspock, H.Rausch”; "Symmorphus/

- nipteroides/ Cummmg/ Holotype [red bordered labe_l] (GUSC).
Allo[) pe.—Male labelled "ALLOTYPE [red label]"; "INDIEN [Indra]/ Palmar [ca

33 3ON 75 18E] 1700 1800m/ 7 1. 1980/ H U C. AspOCk H. Rausch" "Symmorphus/ :

' mpterordes/ Cummmg/ Allotype {red bordered label]" (GUSC) * ‘.i

Derwauon of specrfrc epxthet —szzer is Greek for basm and the suf fix aldes means .
hke in ref erence to the structure on the fi 1rst metasomal sternum formed bv Lhe mﬂaled basal

carma in members of this specres

Recognmon —Sharés an mflated posteriorly ralsed basal carma on metasomal sternum

1 only wrth S zukvarenszs and is compared wrth the former under Recogmuon of that B

spec1es , R

:7

L2

e . J
- )]

Descnptnor'r —Femle. Measuremems of the holotype given in Table 2 Taxonomlcally :. _‘ o

- ._rmportant character states grven in Table 4.

Male Measurements of the allotype glven m Table 2 Taxonomlcally importam :

character states glven in ’I'able 4
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Geographlcal distribution.—Known from Yourdou and Palmar, near Kishtwar
" J 1
(Jammu), in northwestern India (fig. 74).
&

Scasonal occurrence.—The holotype and allotype were collected in Julv.

Chorological affinities.—See Tables 5 and 6.

Phylogenetic relaliOnships.'—Apparently most closely related to S. tukvarensis.

Y

N 4

Y 5.1.3.1.3.22 ' S. ((Symmorphus) fuscipes '(Herrieh-Schaeffer) |

Odynerus fuscipes Herﬁch-Schaef f er, 1838 (destroyed, neotype in SMF).

Symmor phus karelicus Morayvitz.. 1895 (ZIL).

L Notes about synonymy ——Bluthgen (1938 -1961) synonymized S. kare[tcus Morathz

with S. fuscipes (Herrich-Schaeffer) apparently on the basis of comparlson of the orlgmal

L.

! descrlpuons of these two nommal spec:es and information about the Moraw1tz type supplied to
- him by V. Popov of Lenmgrad I have exammed the holotype of S. karellcusdescrtbed from.

: Karella in 1895 and regard 1t as conspecnf ic w:th the neotype of S. ﬁlsapes

L

Type matenal exammed —-Odynerus Juscipes Hemch Schaef fer, NEOTYPE (here

.

deslgnated) female labelled "leg K. Vegter/ I:mmen/ 6 7- [19]59"' "Symmorphus/ fuscxpes

\\__.—-\\

\
v H ?Séh /lfemale symbol]"; "Senckenbérg—/!l&Lseum/ Frankfurtl Mam (SMF ) My neotype

. label NEOTYPE [underlmed in red]/ Odynerus [f emale symbol)/ fuscnpes H.-Sch./ des IM.

Cummmg 1985" and my determmauon label "Symmorphus/ fi usc1pes [f emale gymbol}/

(H -Sch. )/ det / 1.M. Cummmg 1985" havebe.en attached to this spec1men

20

4 .
The syntypcs of 0 ﬁlSClpes were not located in any of the collecuons llsted under

" "Materials \and are presumecl to hagebeen destroyed w1th the remamder of the

Hernch Schaeffer collectxon (Bluthgen '1961; Vecht and FlSChCI' 1972) Smce the descnpuon



; 1mportant character states given in Table 4.
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by Herrich-Schaeffer (1838) is insufficient to place this name with certainty, a neotype is

selected herein to fix the name in its traditional sense for the sake of stability. fhe female

specimen selected as neotype agrees closely with ihe original description and is from the
_southwestern por/ti_op g.f\ }he range of S. fuscipes, as were the malc and female specimens

described by Herrich-Schaeffer.

' Symmorphus karelicus Morawitz, HOLOTYPE, male labelled: "Teri joki"; "K {coll.].F

Morawitz [in Russian]"; "Symmorphus/ carelicus [male symbol]/ F. Morawitz"; "Typ/ F.

n_n

Morawitz det."; "Holotypus Symmor-/ phus carelicus/ F. Morawitz [malc symbol] [red labcl]

(ZIL).

~ Recogmuon —Readlly dxstmgulshed from all other species of Symmorphus by the
complete submedian propodeal carina (f ig. 15}, in combmauon with the shape of metasomal
_ -tergum 1 and punctation of the dorsal meseplsternum (fig. 16). In addition, most specnmens of
S. fuscipes are dxf ferem:ated from those of all other S. (Symmorphus), except a f ew spccnmcns“
of S. bifasciatus, by a nearly complete epichemial carina that extends partially on to the dorsal

mesepisternum.

ho

Description.— Female. Measurements of largest and smallest specimens given in Table

2. Taxonomically important character states given in Table 4.

Male Measurements ‘of largest and smallesl specimens glven in Table 2. Taxonomncally
RN 4 R
L

\
L] s
A\

Geographical distribution and Seasonal occurrence.—Known to range f rom northern =

-

and central commental Europe (for additional European -records seaBlﬂthgen 1961) cast _
through beerla to Magadan: Oblast and Pl'lmOI'Sli Kra1 (fig. 75; F mland Fenma Ta.,
Vanaja, 1951 Netherlands: Emmen 128.V.1960; 10.V1. 1960 17.VI1.1968, 22 VIL 1967
Norway: Nory;mend._ [southern Norwgy], Aadalen, VIII.1845. Sweden distribution

widespread in south, earliest seasonal rég:ord—Grissléhamn, Uppl., 28.V1.1924; lat'eét seasonal



record—Upl., Ljustero, 22.VII1.1964; most northerly record—Gstr., Hille, Forsby,

1 7 VI1.1948. USSR: Barabash-Levada, Prxmorsku Krai, 4. Vl 1980. 29.VI.1978; Distr.
Moskva, Mytistshi [Mytishchi], 18.V1.1928; Dorpat [Tartu] Ekatermburg [Sverdlovsk]
2.V1.1924; environs of Jakutska, 26.\’1.1962, 7.9.10,18.VI1.1962; Gorki [Belorussian S.S.R.};
lu.V. [S.E.] Otst. Makkavsevo, Zelbaj‘k, 12.V.1913; Kujbyshev Obl., Mirnyi, 13.V1.1964:-

‘ Magadansk Obl., Tolon, 7.VlI.1'975; Priamure, environs of S. lN.] Natalino, r. Zeja, '
125VII.1975; S.W. Siber, Kolpashevo, 20.VI1.1924; \lost. [E.] Kazakhstan, Nikolajevka, 30

Km. Iu.V. [S.E.] Georgijevka, 23.V1.1979; Zabajkale, Bayan, 15.VII.196].
Chorological affinities.~—See Tables 5 and 6.

Phylogenetic relationships.—The relationships of this species are unresolved, bevond

inclusion within the S. murarius group.”

5.1.3.1.3.23 S. ( Symmorphus ) apiciornatus (Cameron)

Ancistrocerus apiciornatus Cameron, 1911 (BMNH).

Odynerus ( Ancistrocerus ) apiciornatus (Cameron); Schplthess, 1934.

(—apiciornatus Cameron sensu Yasumatsu, 1938 = S. decens. —apiciornatus Cameron sensu
* s s - . . ! .

Iwata, 1938 = ? S. decens.)

4
.

Type material examined —LECT OTYPE (here des:gnated) female labelled "Type
[cnrcular red bordered label]”; "P. Cameron Coll./ 1914‘ 1107, "Ancnstrocerus/ apxcxornatus/
' Cam Type/ Japan"; "B.M. TYPE/ HYM /18. 322a (BMNH) My lectotype label
"LECT: OTYPE [udderlined. in red)/ 'Ancistrocerus [female symbql]/ 'api_cibrnatus Cameron/ des.
JM. 'Cu_mmlng 1985 _‘[black bordered label]" has been at;éclied to thxs spécim_en.

b

PARALECT OTYPES Japan- female male [Nos 18.322b & 18 322c] (BMNH). My,

paralectotype labels have addmonally been attached to these speelmens

) { i
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Réference by Soika (1975) to the leciotype m his redescription of the female of §.
apiciornatus cannot be considered a valid designation. because Soiké did not indicate to which
of the two female syntypes he was referring. In addition no lectotype or paralectotype labels

0

written by Soika were found on any of the three syntypes.

Recogm’tion.—Pan‘icularly di_stinct ‘because of the very finely striate postcrior and
late_ra.l face of ‘the'propodeum (figs. 36, 37 ﬁSKirr:ns of S, decens possess“a similar[y ,
sculptured ﬁropodeum, bu; are easily differentiate y their clypeal apex. The lateral face of .
the propodeum of specimens of S. alkimus is also finely striate, however this species is readily
distinguished from S. apiciornatus by the f orm“of metasomal segment 2, which is tvpical for a

member of the S. hoozanensis group.

Description.—Female. Measuremem_'s'of largest and smallest specimens given in Table

. . !
2. Taxonomically important character states given in Table 4.

° .

Male. Measurements of largest and smallest specimens gi\}cn in Table 2. Tax'onomical‘l_v

important character states given,irlzable 4.

Variation_.—_—Speéimens f rom.Foochow anq Sichuan Province m Chiné, the mo;"l
uw_estern ;cnown locali.tie,s for S.‘apiciornvatus, are larger and have fnuch denser major punclatidn
on the head, proh_otum, mesdscutum and apex of rﬁetasqmal tergum 2 than specimens found

. further east. Specimens from Korea ﬁowever, are intermediate inboth size vand_punclat’ion. ,

between more typical specimens and those from central China:

: Geoéra'phical'distn'bution and seasonal occurrence.—Known from central aﬁd eastern
China, Primorskij 'l_(rai'in USSR, South Korea and Japan (fig. 75). China: Foochow [Fuzhou], '
16.V.1963; Kiangsu [Jiangsu Province], Chenu [Chenyu], 8.V.1935; Sha'nghai,‘V.bl9‘I7;

 Szechwan [Sichuan Province], Behluhdin, 6000f1., 25.VIi-1.1X.1937: Japan distribution

idespread on the island of Honshu, earliest seasonal ‘recdrdS‘—'—Kamakura, Kanagawa Pref.,

[ :

291¥,.1955; Kobotoke, Minamitaina dist., Tokyo [Pref.], 29.IV.1950; latest seasonal

Y
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record—Juso Osaka [Ptef J: 29.X.1929; most northerly records—Nama Sekikawa V., Niigata
[Pref.], 1.VI. 1968 Yunohana, Alzu Fukushima [Pref ], 9.V1.1978; most southerly

,record——J uso, Osaka [l;ref J. 29.X.1929 (additional records, from Fukux and Hokkaido
Prefectures, in Tsunekl, 1977). South Korea: Suigen {Suwon], 20.V.1927. USSR: Prim. Krai,

Khr. [range] Sinij, Evseevka, Dolinnyj les,,21,'VI.1978; Primore, environs of Anisimovki,

27.V.1974, 13.V1.1974; Zabajkale, Bayan Goz, 15.VII.1961.

~Z3

kN

Charological affinities.—See Tables S and 6.
[ . .

Phylogenetic relationships.—Beyond inclusion, within the S. murarius group, resolution -

of the relationships of this species is unclear.

5.1.3.1.3.24 §. (Symmorphus ) allobrogus (Saussure)

Vespa bifasciata Linnaeus sen‘.;u Fabricius, 1793, Misidentiﬁcation.»

Odynerus bifasciatus ( Linnaeus) sensu Zetierstedt, 1838 ("var.a"); Thotnson 1874; ’
Aurnvnlhus 1918; Blllthgen 1938, 1943 1952, 1961, 1965 1967, MlSldentlfxcatlon

Odynerus ( Protodynerus ) allobrogus Saussure, 1855. Synonym of Symmorphus bifasciatus
(Lmnaeus) accordmg to B Jlitthgen;-1938 (coll 'Slchel ?loc.). Removed from synonymy |

Symmorphus szasaatus (Lmnaeus) sensu Forsms and Nordstrom 1923 Vecht and Flscher

- ~ ' s
—

1972, Misidentification. R . .
l‘('—o‘Ilobrogus'Saussure .s;en.s‘u' Dusmet, 1928 = 7 S p‘aral‘leliventris.).

Notes about synonymy‘.——Numerous'autliors beginning at least w‘ith_ Fabricius {1793)

‘> have referred to th‘isu'species as'S. bi fasciatus (Linnaeus)- 'with'B'ltlthgen synonymizing S,
‘ allobrogus (Saussure) under the Lmnaean name in 1938 Although the type of S. allobrogus
could not be located in the Saussure collectnon of MHNG or the collectxon of MNHP (where

some chhel matenal res;des) the ongmal descnpuon leaves little doubt as'to the 1dent1ty of
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this species. Therefote, even if the type cannot be f oun-d, designation of £neotype should not
be required. Since I do not re\gard the lectotype of SQ bifasciatus (by designation of \"Day. 1979)
as conspecif ic with S. al[Obe}l{S, as discussed under S. bi fasciatus. | hereby remove these

ot
nominal species from synonymy.

Recognition.%Very' similar to 'the Nearctic S. cristatus as discussed under

"Recognition" of that species. In the Palearctic region, S. allobrogusis most likely to be
vconf used with S. copnexus and S. debilitatus, which are sympatrlc with S. allobrogus in the
west. However spectmens of S. allobrogus are generally larger possess more shallowl)
1mpressed major punctation on metasomal tergum 1, a prominent submedian propodeal carina
ventrally (fig. 43) and a'more deeply ¢marginate female clypeus (fig. 58). In 'addition.‘ males
.of S. allobrogus are easily separated from males of .S. connexus by thelength of antennal article
13. Speclmens of S. allobrqgus also resemble those of S. angustatus; ‘but do not possess ,

lengthened setae and have a shorter antennat article 13 in the male.

Déscription.— Female. Measurements of largest and smallest specimens given in Table
2. Taxonomically important character states given in Table 4.

: L ,
Male, Measurements of largest and smallest specimens gwen in Table 2. Taxonomncally

important character states grven in Table 4

Geographtcal dtstnbutron and seasonal occurrence ——Known to range from contmental
Europe (excludmg the Iberran Penmsula westerﬁrance Belgtum and Netherlands) east
- through Asta to Magadan Oblast and Prrmorsku Krai in eastern USSR (fig. 76) Austna
L-‘drstnbutton w1despread earllest seasonal record——Nordtrrol Innsbruck Mrttelgebg 13 V 1920
latest seasonal record—Bad Aussee, Oberstrcssen 10. VIII 1960. Czechoslovakta Bohemra
} Chodau Nova Sedlrca 49, 03N 22. 30E, 22-26. VII 1967 Tatranska Kotlina, Bellacoque Alpen, -
'b , 3000f t 18.VI. 1932 Denmark Strandm NEZ leand dlStIlbl.lthI‘l wrdespread in south

earhest seasonal I'eCOl'd—LOJO [Loh_ra] 5. VI 1918; latest seasonal record—-Kb Kitee,
Pe
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Aconitumlunden, 2.VII1.1970; most n‘drtherly record—Ks., Kuusamo, 14.VII.1973. France

.dism'bution ,Widespread in east, garliesI seésonal record—Le Boreon, S.E. France, |
13-15.V1.1964; latest geasoqal recqrd——Maséif centrale, IOOO-ISOOﬂm., 9.VIII.1977;‘mosI¥
westerly records—Maisors Laffitte, Seine & Oise, 20.VI; Massif centrale, 1000-1500 m.,
9.VIII.I97I. ~Germany ‘(BRI‘) & DDRI distribution widespread in south, earliest seasonal

_ record—Mumchen 10.V.1857; latest seasonal record—AlIgauger Alpen, Umg. Oberstdorf
ll VII. 1949 most northerly record—Thale a. Harz [Mts.], Kaiserblick, 5 VI. 1953 Hungary:
Retyezath, lOOO»lBOOft.. 24.V-4.V1.1937, 19-24.V1.1937. Italy: Alto Adige, Val Gardena, ///

. Ortisei, VI.1942; Dobbiaco, BZ., V S. Si,lves;ro, 12.VIII.I970; M. di Campigliq; 26.VII1.1939; "\
Val Genova, 5.VI1.1950. Norway: Surendal, Moen., 10.VI1.1926. Romania Transsylvania,
Cibinsgeb, Hohe Rimie, 22'.VII: Sweden: distribution widespread, earliest seasonal |
record—Vb., Bodarna, 5.V‘.1938'ﬁ latest seasonal record——LyL Lpm., SorSele, 15.VII1.1928; most
nor;herly‘ record—T. Lpm., Bjorkliden, 20.VII.1921. Switzerland: distribution widespreéd,
earliest seaIsonal recor'd——VVallis, Lotschental, 6.VI.I919; Iatést seasonal record—-Valais, La
Sage, Val d"Herens, 1700 m., 26.VIII.1960. Turkey. Iirzunim 20 km. Ispir-Ikizdere Rd. 170(I
m., 2. VI 1962; Trabzon, Ham51koy, 1245' m., 23.V.1962; Trabzon,  Zigana Dagl 4200- 6000ft.,

| 13 14 VII. 1960 9,10,10-14. VIII 1959 USSR Alma Arasan, Zaxh]sk[u] Alatau 8 VIIL. 1971
‘Altai, 1. Chulyshman pod goroj koo II VII1.1980; Buryatskaya "AS. S R quh Oereg 02.

}‘ [lake) Baikal, Bbyarsky 6.VIII. 1977 Dorpat [Tartu] envxrons of JakutskaJa, 25. VI 1962
environs of Moscow 26 VL. 1928 Iu V.[S.E.] Kazakhstan Khr [range] Ketmen, environs of -
Podgqmo;e 22 VIIL. 1968 Kazakh S.S. R Alma Ata (hlllS) lO VII 1976 Koistrorna Mmel

: Russe Kurland Jelowka 5,9, 23 VI. 1917 Lemngrad 2 VI, N. Caucasus Donibai [DombaJ]

- 7.VIL1978; Osel Abro [Saaremaa] 3 VII 1899; Primore, envxrons of. An151movk1 1 VII 1974

1. Omolon, 180 km mzhep Omolon Chukotka [Magadan Obl] 17,23. VII 1976 Stavropolve

Te\da\ 25 VII. 1981 Ushch [canyon] Turgen Zallljsk[lj] Alatau 23 24 VIL 1971 Zallxjsk[u] :

Alatau boI Alma Atinsk uiz. + 2LVL 1972 : o

. \ . - '\:‘
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Chorological aff i‘nitie‘s.—~See Tables 5 and 6.

Phylogenetic relationships. —Tentatwel\ considered the sister species of S. cristatus,

from whrch it differs only shghtly

5.1.3.1.3:25 S. (§ymmorphus) cristatus (Sauseurc)

Odynerus ( Protodynerus) cristatus Saus‘sure,v 1855 (BMNH). |

‘Odynerus“( Pralodynerus ) pr‘zmilus'Saussure 1855 (MHNG) New synonymy.
Odynerus ( Protodynerus) phzladelphzae Saussure 1857 ( MHNG)

Nortonia nevadaensis Cameron, 1905 (USNM).

Symmorphus hornii Cameron, 1909 (BMNH).

S }tmmorp'hus cristatus nérradaensis (Cameron); Bohart, 1951.

? Symmorphus trisulcatus Cameron, 1906 (? loc. ». New synonymy. | .

&

Notes about synonym) .—Saussure (1855) descrrbed S. pumzlus (p 197, no. 93) from
»v Cayenne, drrectly after descrrbmg S cristatus (p 196, no. 92) from North Amerrca lhavc

examined the apparently mrslabellcd holotype of S. pumilus (see below under "Type materral.
eX_amined ") and regard 1t zrs eonspecif ic with the holotype of S. cristatus. Since both nornina_l N
*~ species have the same date of ptrblicetion, S. punzilus is :hereby selected as 2 junior synonym of

S. eristdtus aceording to A’rticle 24(a) 6f the Intemational Cocie of Zoological Nomenclature.

Although a male specrmen from Nevada in the Cameron collection in BMNH is labellch
as the type of S. msulcatus Cameron the locatron of the real type deser:bed f rom New Mexico .
' “ "is unknown (Sorka, 1941; Bohart, 1965). Bohart (1965) determmed the‘ s‘pecrmen‘rn' the BMNH '
as St méridion’nlis V‘iereck. li‘st’lhg S trisulcatus. és a junior syn'onym of tlre former narne‘ I have |
exan'uned this specrmen and regard 1t as conspecrf ic wrth the holotype of S crzstatus Smce it

‘ agrees with Cameron 'S descnptron I tentatrvely consrder S zrisulcatusa Jumor synonym of S.

-'cnstatus ST T
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In addirion.'examination (% lhc. hof&ype of S. nevadaensis (Cameron) confirms
Bohart's (1951) placement of this nominai species under §. cristatus. However, subspecific
recognition of a yellow color form based qn this type, as opposed to the white coloration

“observed in typical S. crisiatus, is considered unwarranted, given that color pattern varies

[ \

- continuously over the range of the species. (see below under "Variation") and populations
: v

“

distinguished on this basis alone are not distinct structurally.

Type material examined.—Odynerus ( Protoz?ynerus ) cristatus Saussure, HOLOTYPE,
female labelled: "Type [circular red bordered label]™; "Odynerus/ cristatus/ [female symbol]

Sauss. [blue label in Saussure's handwriting]"; "B.M. TYPE/ HYM./ 18.528" (BMNH).

Odynerus ( Protod 'ynerus.) purnilus Saussure, HOLOTYPE, rnale labcéled:
"HOLOTYPUS [red label]"; "[circular green label]"; "Syrnmorphus/ pumilus/ (Sauss.)/ tvpe
[male symbol]"; "Symmorphus/ cristatus (Sauss )/ = pumilus (Sauss.)/ det. J.v.d.Vecht
1977" "R.M. Bohart (i.1)/ agrees that this 1s/ a syn ‘of cristatus/ J.v d. i’echt 1977"

0
"HOLOTYPE [underlmed in red)/ Odynerus/ purmlus Saus./ [male symbol] (MHNG).

.-

Comparison of :Saussure's original description of Q. pumilus in 1855, with his |
subsequem redescription in 1875, suggests Lhat both were based on the same male specimen or’
* specimens. In the orrgmal descnpuon Saussure states that the specnmen or specrmens were '

. collected f rom Cayenne and were deposrted in the Museum of Neuchatel. However in 1875 P 7‘

Saussure recorded O. pumdus f Tom Peru only and mdrcated his personal collection as the type
deposrtory No specxmen wrth this name could*be\ f ound m& Museum of Neuchatel (Vecht
personal commumcanon) although a male specrmen under the label pumﬂu‘s Sauss Pérou

g present in Saussure $ co]lecnon m MHNG. Thrs specrmen which is wnthout locahty data,

,agrees well wrth both descnptrons and is therefore probably Lhe specrmen Saus\sure had before% .
‘hrm Smce this male belongs to the Nearcuc specres S. cnstatus (Saussure) the records from
Cayenne and Peru are consrdered rncorrect’ “ |

..................

3 Zavattan (1912b) addmonally refers to two supposed specimens of O. purmlus



Odynerus ( Protodynerus) philadel phiae Saussure, LECT OTYPE (here designated).
female labelled: [square metallic colored label]": "Pensylv{anie]."; “TYPUS [red label]";
"LECTO-/ TYPE/ [female symbol] philadelphiae/ Sss./ (RMB) [red label] [unpublished invalid
de&nau’on]" (\MHNG)'. My lectotype label "LECTOTYPE {underlired in red)/ Odvnerus
[female symbol)/ philadelphiae Sauss./ des. }.M. Cumming 1’984 [l)lack bordered label]” has

been attached to this specimen.

PARALECTOTYPES: Pensyiv|anie].-2 females (MHNG, MNHP). The specimen in
.the collection of MNHP additionally bears the label "Odyner./ Philadel/ phiae [femalc
symbol}/ Sss. n. sp./ Et Unis" in Sa‘ussufe‘s handwriting. My paralectotype labels have been

attached 1o these specimens. : .« f

Saussure (1857) apparently described O. philadelphiae from a series of specimens from
Pennsylvania, without selecting a holotype. Two females from this loéalityi including the
- leclotype designated herein, reside under this name in Saussure’s collection in MHNG . A third

female from Pennsyl\:ania. determined by Saussure, is in the collection of MNHP.

Nortonia nevadaegszs Cameron HOLOTYPE Jnale labelled "Ormsb) Co. Nev/ July

Baker" "3453" "Nortonia/ nevadaensis/ 3453 Cam n.sp.”; "HOLOTYPE [red label]

" (USNM).

Symmorphus hornzl Cameron HOLOTYPE female labelled "Gunnxson/ Col Baker";
"5350"; "5349"; "Symmorphus/ horrm Cam / Type Canada" "P. Cameron Coll / 1914 1]0"' |

"B.M. TYPE/ HYM./ 18.531" (BMNH).

* S(cont’d) housed in the collection of ZMHB. The first, a. female collected from

" Alasia, Chilial by Krause (not Hlascxa Chili, as indicated by Zavattari), is a. white

marked specimen of S. cristatus. As Alasia (or Hlascia) could- not be located "in
. Chile - or elsewhere and since some of Zavattari's Neotropical :records have been '
shown to be in error (Bequaert, 1941), I believe Krause collected the. specimen’ in
North America or . perhaps Mexico. The second, a headless yellow marked male
apparently collected from Cuba by Richl, may also belong to S. cristatus, although
‘Cuba is well outside the known range ol‘ this Nearctic specnes
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Recogm'tion.—Dislinéuished from otheT/New World membe;s by features given in the
key 1o species and gubspecies of S. (Symmorphus). Specimens of S. cristatus are exceedinély
similar to those of §. allobrogus from the Palearctic region. They are generally differémiated by
the‘ shorter male antennal article 13 ano larger more dehse major mesoscutal punctation
(particularly amerio'r]y) inyS. cristatus. In addition, specimens over much of the range of S.
cristatus have white. to ivory markihgs ('see below under "Variau’on‘"), while those of S.
c;llob(ogus are marked with yellow. | v [ ; ,

e | . .8 .
Description.— Female. Measurements of largest and smallest specimenis given in Table

2. <axonomically important character states given in Table 4.

Male. Measurements of largest and smallest specimens given in Table 2. Taxonomically

important character states given in Table 4. a
N . ’ \‘ . .

Variation.—Specimens from the northern and eastern portion of the range have
primafily white to ivory markings (those frorh vthve,southeastern portion o‘f the rénge ma‘y have
very light yellow markings). In the western portion of the‘range from Montana, Idaho ﬁand
>Wash1ngton south, both specxmens with whlte or yellow markmzs occur. Those with yellow

markmgs predominate at lower elevations and throughout California, while those with whxte

Q-’,';

’

'markings appear' 10 occur at higher elevations.

Geographncal dxsmbutlon and seasonal occurrenge, —Kho’wn t‘ranscommemally m

' 'North America, from Alaska Yukon Termory Northwest Temtones and Labrador in the
north, to Callforma Anzona New Mexnco and Ndrth Carolina in the south (flg 77).

. Newfoundland Deer Lake, 28mx NﬁW 29.V1.1966; Donovan's, Avalon Peninsula,
21.ViI.1954; Gander 11.VIII.1949; Goose Bay Labr 23 VIIL. 1948 Prmce Edward Islami
Dalvay House Can Nat Pk , 19, 22 VII 1940 Souns VII. 1967 Nova Scotla dlStl’lbUthn |
w1despread earhest seasonal record—Vlctona Co., Bemn Bhreagh Baddeck, 26-28. VI 1977 |

' latest seasonal record—Baddeck 27.VII.1926. New Brunswnck Dalhousxe 24, VII 1915



, | 144
Fredericton; NeIepis, 22.VIII; Noer Minto, 1§.Vll.1978; St. John, 14.VII. Queber
| distribution widespread in south_‘earliest seasonal record—Montreal, 29.1V .1908; latest seasonal-
record—St. Anne de la Porcatiere. 7.VII1.1914; most northerly records—Cap S'hal, 8.Vll.I954;
“ Gracefield, 10.\’1.1937; Laniel, 21.V1.I944; 3t. Anne de la Porcatiere, 7.VIII.1914: Stoneham.
21.‘VI.1938‘.' Ontario: distribution widespread, earliest éez;§onal recorq—Tremon_ 28.V.1896;
latest §easbna] record—Thor L;k::. 20-30.VIII.1927; most northeﬂy records—Berens River, §
mi. S. Lake Pikangikum, &.VII.1958; Black Sturgeon Lake, 25.26.V1.1962; Kenora, 17-27 mi.
S.E., 17,19,25.VI1.1968, 26.VII.1976, 5.VIII.1967, 8.VII1.1968, 9.VII1.1972, 11.Vll]‘.1970;4
Sudbury, 15.V1.1889, 16,18.VI.1892‘9, 12.VII.1889; Thor Lake, 20-30.VII1.1927. Manitoba
distribuIion widespread in south, earliest seasonal record—Shilo, 5 mi. S.W_, 28.V.1958: lal;sl
seasohal record—Audy Lake, Ri,ding Mtn. Nat. Pk., 12.VI11.1958; most northerly
. recdrds—‘~Cedar Lake, 29.YI.I940, VII.1936£ Gillam,>22.VIl.1949; Gypsumville, V1.1967;
IHusa'vik 5.VII.1910. Saskatchewam distribution widespread in south, carliest seasonal
record—Regina, 3 VI 1979; latest seasonal record——8 VIII 1975; most northerly
| records—Prince Alb;l Nat. Pk, 23. VII 1937, Saskatoon 9. VII 1957 22. VII.1937,
- LVIIL.1960; Wallwort 17. VI1.1942; Waskesiu Lake 15. VI 1938 1 2.VI1.1939. Alberfa
.,dxsmbutlon wxdespread ea.rhest seasonal record—Edmomcn 20 V.1937, lalest seasonal
__ )record-——Lethbndge 13.IX. 1924- most northerly records—McMurray, 22.V1.1953; Slave Laké
- 25.VI1I1.1924. Northwest Territories Aklavxk 8, 15 25.VI1.1931; Emerpnsc 28 .VIIL. 1967 Fort -
| » '.Slmpson 20.VI1.1950; Fort Smxlh 18.VIIL.1950; Fort anley McKenue R , 31, VII 1922; FL
h McPherson, 4.VII:11957, Ft. Providence, 1.VIII.1907; Normap Wclls,»28.V,Il.,19f19; Rae,
26, VI1.1968. Yukon Territory. Dawson, 14 mi. E., 1300ft.; 2.VII1.1962; Gravel Lake, 58 mi.
E. Dawson, éosOfn. 13"\/111.'.1962- Rampart Hbuse- 16, v11'1951-.Ross.Ri9er 1. 56N, 3000f. .
. 22.VL 1960 Brmsh Columbla dlsmbuuon wndespread earhest seasonal record—~Lower Post

{

17.VI. 1920 latest seasonal record—-Terrace IX 1920 ‘most northerly records——Atlm
v .

9. VII 1929, 30 VII 1955 2 VIII 1955, 12 VII1.1929; Lower Post 17. Vl 1948; Summlt Lake,

7 16 19 27 VII 1959. Alaska:- Anchorage 15. VI. 1921 Fit. Rxchardson 16 VIL. 1948 Hames
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‘ 17.VI1.1954; Ketchikan' Matanuska, 20.VI1.1945; Shaw Crk., m289 Rich. Hwy., 12 VII. 195I;
Skagway, 1 73 29.VI1.1923. Arizona: Grand Canyon N. Rim, 7000ft., 4.VI. 1946 Greer
Phelps M., 9000f1., 23. VIl 1953; Kaibab, 26.V1.1937; Jacobs Lake, 18.V1.1958; nr. Alpme
24.V.1947; Ramsay Canyon, 15 mi. S. Sierra Vista, Huachuca Mts., 6000ft., 5.V1.1968.
California: distribution widespread in north, ‘earliest seasonal record—Berkeley, 3.V.I947;
latest seasonal record——Alpine Co., Iceberg Meadow, 6400ft., 24.VIII.1976; most southerly
records—Chino, 25.V.1904; Glacxet Lodge, Inyo Co., 3(% VII.1953. Colorada dxsmbutton
w1despread in west, earliest seas’onal record—Boulder, 8. V 1934; latest seasonal
record~Steamboat Springs, 6800ft.,-1.X.1950; most easterly records——Bouider 8 V. 1934

14. V 1919 11.VI. 1904 14.V1.1919, 16,18.VL. 1924 13.VI1.1922; COHC]OS Co., 17.VI1.1932;
Evergreen, 2.VI1.1941; Florissant, 22.V1.1902, 26.V1.1907, 16.VII; Fremont Co., 6 mi. S.
Coaldale, 7500Qft., IO.VIII.19.64;' Ft._ Collins, 11.V.1904, 11.VI.1904." Connecticut Colet;raoi S
VIII1.1918; Lakeville, 18.VII1.1938, 12.VIII.1939. Idalmdtstnbutlon wxdespread ‘earliest

seasohal record——Webb Nez Perce Co 29.11. 1951 latest seasonal recdrd——Franklm Co., Cub .

aner Can 12.VII1.1973. Illinois Algonqum ) V1894, 14 VI. 1895 Chicago, 30.V 1899
Indlana [no addmona] dataj. Maine: distrib IIOD mdespread earhest seasonal

. ‘record—Aroostock Co 10 mi. N. Houlton, 24 V1. 1966 latest seasonal record—KokadJo
Ptscataquxs Co., 24. VII 1973 Maryland N w. Branch Pk Mont Co., 18. VII 1976.

v Massachusetts dtstnbutton wxdespread earltest seasonal record—-Ashburnham 18.V. 1918
latest seasonal record—LaureI Mt., 17. VII 1914 Mlchlgan. dtsmbutlon wxdespread earltest

scasonal record—Ann Arbor 20 V. 1962 latest seasonal record-—Keweenaw Co Isle Royale

o 25 VIII 1938 Minnesotz dxstnbuuon wrdespread in north earhest seasonal record—Houston

' Oo 21 V 1938 latest seasonal record—ltasca Co., I-58, R 24 S- 35 11 VII.1973; most-
= southerly records—HouSton Co 21 23 V. 1938 Itasca VII 1908 Red ‘Lake Falls, 9 VI 1934
”jMdntana dtstnbutxon mdespread earhest seasonal record-—Flathead~Nat Forest
| 16 VII.1946; latest seasonal record—Madtson Rtver Gallaun Nat. Forest, 17 VIII 1948

¢

" Nebraska West Pomt Nevada dtstnbuuon wxdespread earhest seasonal record——Reno

P
b
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Washoe Co., 9.V.1959; latest seasonal reco‘rd—CobeCrk., 6 mi. S.W. Mtn. City, Elko Co..

6550f1., 24.VI1.1935. New Hampshire distribution widespread, earliest seasonal

record—Nelson, 15.V1.1907; latest seasonal record—Northwood, Rockingham Co,, .

7.VII1.1957. New Jersey Bergen Co., Tenafly. New Mexica Bear Trap Camp. 28 mi. S.W.

Magaaiena, Soc'orro‘Co.. 8500ft., 10-12.VIII.1965; Little Tesuque Caron. vic. Santa Fe,

9200ft., 27.VI1,10.VIII.1932; San Miguel Co., 4 km S, Cowles at Jct. Nora and Pccos rivers,

2408m, 4.\’1'1.1978; Taos Hondo Can., 9000ft., 15-24.V1.1930. New York: distribution
widespread, carliest seaeonal record'e—Tompkins'Co., 6-rrrile Crk., S.E. Ithaca Reservair,
26.V.1968; latest seasonal record—Heart Lake, Essex Co., 30.VI1.1940. North Car.olip:r Black
Mt., V; Highlands, 3800ft., 6.VI.I95"‘,7. Ohio: Franklin Co., 7.V1.1942; Licking, v.19e. o -
Oregorri distribution Widespread.' earliest seasonal recbrd'—'_Bemon Co.,_5 mi. N.W. Corvallis,

11.V.1973; latest seasonal record—Greater Lake Pk., Sun Meadow Crk 6500-700@f1 ‘

i
3. IX 1930 Pennsylmela Oak Station, Alleg. Co Pmsburg, Pe;ryCo 1.8 mi. N, W New
Bloomfield, 28.VI.1969. South Dakota: Custer; F]ynn Crk., STm 1\4 Pringle, 5400f t.,
8.9.VIE 1961 Haniey Peak 21 22 VII 1924, Lawrence Co., Savoy, S. VIII 1972 Utah

,drstnbutron wrdespread earliest seasonal record—-Wellsv:lle 10 V. 1949 latesl seasonal

o record——Mt Logan 9000fr 18. VIII 1955. Vermont Comwall Fairlee, L Morey, Newport ‘

12 ViI 1891 Stowe Lamorlle Co.; W Danvnlle Caledoma Co 8 VIII 1957 Vrrglma ‘

Glencarlyn 17 VI Washmgton dlstnbuuon wndespread ‘earliest seasonal record—Asolm

. 4VI 1930 latest seasonal ,record—-Mt Ramer 4700f1 17. VIII 1940 West Vrrgrma Cheat
Mt 2000ft VI, Cranberry Glades 13. VI 1955 nf, Greenland Gap GramCo 16.VIIL: 1937. -_..ll, :
Pocahontas Co Cranberry Glades, 1 VII 1967 Wrsconsm Sauk Co Sauk Cntv hllls across |
' rlver 16 Vl 1961 Tenderfoot Lake Vrlas Co VII 1912 Wyommg dnsmbuuon wndespread
: earhest seasonal record—Wawona Ycllowstone Nat. Pk., 21 V. 1938 latest seasonal o

record—Nash Crk., Medicine Bow NF, S.W. Albany Co., 11.VIIL1967. * '

* Chorological affinities.—See Tables 5 and 6.
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descrrbed by Sorka (1963) o5 S eIegans lrbamcus, is conmdered unwarranted grven that
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Phylogenetic relationships.—Probably the sister species of S. allobrogus.

5.1.3.1.3.26 S. (Symmorphus) gracilis (Brullé)

Odynerus gracilis Brullé, 1832. iectotype, male, designated by Blathgen, 1963 (‘MN‘HP).

Odynerus‘el'egans Wesmael, ‘1833 (IRSN).

-Symmorphus elegans Irbamcus Sorka 1963 (BMNH) New synonymy

Ky ymmor phus gracilis ltbamcus Sorka Vecht and Frscher 1972.

-7 Odynerus elegans Herrich - Schaef fer, 1838 Homonym of Odynerus elegans Wesmael, 1833

° s

( de_stroyed) .

Notes about synonymy" S : ) gen (1938 1952, 1963) lrsted S. elegans ( Wesmael)
descrxbed in. 1833 from Belgxum asa junior synonym of S. gracilis (Brullé) descnbed in 1832
from Greece, although he expressed doubt about the rdentrtyof S. gracilis in 1961. I have
cxsarnjned the lecvotype of S. gracilis (ky designatidn of Bltlthgen,_ 1963) and regard it es

conspecific with the lectotype of S. elegans (Wesmael).

°

e | . ' | ~

Although the type of S. elegans (Herrich-Schaeffer) appears to have been destroyed

—

wrth the Herrnch Schaef fer collection (Vecht and Fischer, 1972) thrs nommal specres 1s

probabl) also conspecific with §. gractlzs based on the descnpuon given by Herrich- Schaeffer
in183%8. . - Lo

In addition, subspecific recognition of the densely punctate Mlddle Bastern populatron

)

unctation varies connnuously over the range of S. graczlls (see below under "Variation") and
numero ' mtermedlate forms exist between this peripheral population and more typxcal S.

gracilis.
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Type material examined.—Qdynerus gracilis B;ullé. LECTOTYPE (by designétion of.

Bltithgen, 1963), male labelled: "Museum Paris/ M;yrée [Pelopénnisosj/ Brulié 4187-33";

"Odynerus/ gracilis Br/ Morée™; "TYPE/ de O gracilis"; "HOLOTSPE [red label]"

holotypus” [antennae each without articles 4-13] (MNHP).
| . - o
PARALECTOTYPE: Morée [Pelopd nnisos]-male [right antenna without articles 2-13]

(MNHP).

Odynerus elegans Wesmael, LECTOTYPE (here designated), female labelled: "Type
Wesmael ";' "0. elegans mihi {in Dubois’ handWriting]) da. C. Wesmael”; "Symmorphus/
elegans Wesm: [female symbol)/ rév. Ed. Dubois 1920" (IRSN). My lectotype label ‘

"LECT OTYPE [underlined in réd]/ Odynerus [female symbol]/ elegans Wesmael/ des. J.M.

'Cumming 1984 [black bordered labél]" has been attaghed to this specimen.

. . -
PARALECTOTYPES: [without locality labels, same labels as lecl&lype]-f emale
[smaller than lectotype], 3 fnales (IRSN). My paraleclotype.labels have additionally been

attached to these specimeng.

Wesmael (1833) based his description of O. elegans on an undetermined numbér of
feniale and male sbecimens from Beléium. Although a number of specirhens f }om the Wesmacl
coliection in IRSN bear this name,, most do not agree with the detailed original-desc.ription and
were prdbably addéd later. In addition.go tﬁe lectotype and paralectotypes designatea herein,.
two 6the: speéimens (a,f_emale and a male) ag;eé with the 0riginal description and could
poteniiglly be__considered‘symyvpes. However, each bears the detérmihau‘on label "O. e‘legz‘ms‘ '
Wes_m"' rather than "O. elegans mihi/ dét. C. Weémael " suggesting they were deteimir;ed )

subsequent to Wesmael's description.

Symmorphus elegans libanicus Soika, HOLOTYPE, ferhale labelled: "N. Lebanon/

Cedars/ 4.7.19]60"; "HOLOTYPUS/ Symmorphus/ elegans libanicus G.S. [red label]"
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(BMNH). .

» ALLOTYPE, male labelied: "N. Lebanon/ Cedars/ 6.7.[19]60"; "ALLOTYPUS/

Symmorphus/ elegans/ libanicus G.S. [red label]” (BMNH).
PARATYPE: N. Lebanon, Cedars, 6.VI1.[19]60-male (ZSBS).

Recognition.—Very similar to S. paralleliventris as discussed under "Recognition”.of
that species. In addition to features gwen m the key to specnes and subspecies of S
( Symmorphus ), spec1mens of S. gracilis are distinguished from those of most other species of

Symmorphus by the moderately pro;ected nearly acute to acute humeral angle of: the pronotum

(fig. 17).

Descrxpnon —Female. Measurements of largest and smallest specimens glven in Table
2. Taxonomically lmportam character states given in Table 4.

®

Male: Measutements of largest and. smallest_specim"éns given in Table 2. Taxonomically

important character states given in Table 4.

Variation.—Specimens from Lebanon, one 6f the most southerlv parts of the range of
S gracllzs have larger more dense punctauon on the dorsal meseplsternum and metasomal '
tergum 2, than specimens f rom localmes to the northwest or northeast, with intermediate
specimens occurring in both Turkey énd Iran. In addition, specimens from southern Spain, tﬁe
soﬁthem n;nost ponibn of the range in the west, alsé have relatively large dense punctation on

metasomal tergum 2.

Géograpﬁiéal 'distribﬁtibn and.seasonal occurrenée —Known to rahge f rér;l Emopé
cast through wcstern Asna to the Soviet Tien Shan and Hlmalaya of northwestem Indxa (fig.
78) Austria: dxsmbuuon wxdespread earhest seasonal record—Salzburg, Parsch, 29 V 1969;
latest Seasonal record—&yna Tragmq oberort, 18 VIII.1977. Belgium: distribution .

‘widespread, earhﬂesti se;asonal rgcqrd—Cellgs. 11.V.1897; latest seasonal record—Houy_et.

B
— .
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'Z.VIII'.1952.‘ Czechoslovakia Bohemia cen£r., Zavist, 11.V1.1964; Chlum u Treb, Bohemié.
16,22.V1.1962, 4.VI11.1970, 18,30.VII.1960, 119.V,II.1962; CéR Sloyakia, Jablonn, 1937.
Deﬁmark: distribution widespread, earliest seasonal record—Hareskov, 14.V1.1932; latest
seasonal record~KongSé>n.. 27.VI1.1941. France: distribution widesbread. earliest seasonal
record—Olioules, 2.V .1954; latest seasonal fecqr)d—St. Enimie, Anvergne, 5.1X.1958. Gc.rman_v
(BRD & DDR): distribution widespread, earliest seasonal record—Saxonia, Leipzig, -
Connewitzer Holz, 31.V.1947, liateSL seasonal regord-—Umg. Slarnbérg_ 24.VII1.1939. Greece
distribution widespread in north, eariiest seasonal record—Delphi, v12.(1V.1963; latest scasonal
récord—-Timf ristqs_ 4700f ., 1_7.V11.1976; most southerly record,—Peloponnés[us]. Hungary.
Baranya-megya, Nagvharsany, 52..\’1.1963; Budapést, 29:VI11.1960. India Kashmir, Gulmarg

L[34 03N 74.23E], Summer of ’1913 Iran: Elburs 75 km. S. Chalus, 2400 m., 13 VL. 1977
Italy: Lazxo Gerouxo 15. V 1944; Pracchxa 650m 15-20. Vl 1955: Sicily, Piano Bauagha

Pa 5000ft., 3.VH.1972; Trentino Segadn Ala. Lebanon N. Lebanon, Cec_iars,

3.25,29,30.V1.1960, 3,4,6.VI1.1960; .N. Lebanon, Kadisha, 25.V1.1960. Netherlands

, 9
distribution widespread, earliest seasonal record—Epen, Z.L., 20-30.V.1946; latest seasonal

record——Epen;Z.L., 9.VI1.1924. Poland: MuszkoWice, pow ZabkoWice SL., 300\1.1952. -
Portugal: Lisboa} [Lisbon], 19.IV.1946. Romania: Comana Viasca. Spain: distributi“o
widespread, earliesi éeasonal record—Grgnada. Ri‘o_ Gﬁadalfcd, Qrgiva, 300 m., 19.1V.1966;
latest seasonal re;ord—Carﬁprodén, VI1.1919; most sohtherly 'records——'Grana“da, Rio

‘ Guadalfeo, Ofgiva, 300°m7, 19.1V.1966; Grénadé. Rio Lan jarc’m,' near Lanjaron, 600 m.,
14-16.VI1.1982; S. Spain, Ronda, 1000 m., 1,-5.&/1.1974." Sweden: distribution widespread in
‘soukth.' earliest seasonal record—Bistad, 10.V1.1937; latest seasonal rqcor“d-_OI . Gardslosé :
Bégby. 9.VII.1970; most northerly records;Bjo"rk'q Uppl., 4:7.8.22.VI11936: Vst
Koping, 25.V1.1973, 3, VII 1973 10. VII 1977 Switzerland distribution wulespread earhest
seasonal record—Canton de Vaud, Cudrefm 435 m., 30.VL. 1972 latest seasonal L
record—Stalden Walhs 20 VII 1928. Turkey dnstnbuuon wxdespread earhest seasonal

record-—-Aydm [d;,stncl] Bozdogan 200 m., 22.1V.1962; latest seasonal record—Arguslu above.

|



Niksar, 2100ft., 28.VII.1959; most southerly recerds—Amanus Mts., Sertavul Gecidi, 4500ft.,
22.V1.1960; Ankara [Antalya district], Kara’golv, 1200 m., 22.V1.1962; Ankara [Antalya district],
- Karagol Lake, 3500ft., 26.V1.1960; Aydin [district], Bozdogan, 200 m.,‘22.IV.1962\, United
Kinédom (& Ireland) : distribution widespreéd in England and Wales', north to southern
Scotland, eérlJies't seasonal recbrdéBriekétwood; Herts., 22.V.1927; jatest seasonal
record—?orthcgwl [Mid Glamorgan‘], 3.VIII.1903; most norrherly record—Rx. [Roxburgh],
4.Vll:l9&4. USSR: Borisowka, Ukraine, Russ. mer., 14.VI.1927;.‘environs' of Kvivev',‘F.eofaniya,
5.VI.1?79; Kazakh S.S.R., Alma Ata (Med“eo~), 24.VIi.1976; Krym Pionerskoe [? location-],
21‘.VI.1976, 3.VI1.1976; Monastero[,] Gherard [eol]ector 7], Armenia, 1§.VII.1963; Turkestan
Merid. Capus, 1881; Zapdv. ‘Aksu-Dzrrabagly, .Iu. [S.} Kazakhstan, Chimkentskaya Obl.,
A15.Vl'.lv965, 15.V1.1966, I.VII\.1966 13.VI1.1965. Yugoslavia Bistra Planina, n'r Mavrovo,
1700 m., Macgdonia, 25 VI. 1965 Katlanovska ‘Banja, Macedoma 5.6.VL 1965 Montenegro,

Durmnor 1894 1904; Stolac.

Chorological affinities.—See Tables 5 and 6.
/_‘

e

b
A

\‘fk - "I__ v s

Phylogenetic relationships,—Inferred to be the sister species of S. parallelive;rtri&

5.1.3.1.3.27 S. (Symmorphus) parallelivéntris Soika

Symmorphus paralleliventris Soika, 1953 (NHMV).

9 Odynerus azlob;ogus‘ Saussure sensu Dusmet, 1928, Misidentification.

AN

Notes about synonymy ——Dusmet (1928) records af emale specrmen of S allobrogus
( Saussure) id ntrf ied £ or,brm by Schulthess, from Tunisia, This specrmen probably belongs to
S, parallellvent is Sorka the only member of the genus known from Tumsra as speCrmens of S.

allobrogus have not been fi ound south of Turkey

l"
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Type material examined. —HOLOTYPE, female labelled: "Tunis/ Graeffe 1905":

"HOLOTYPUS/ Symmorphus/ paralleliventris/ A. Giordani Soika [red label]” (NHMV).

PARK-TYPE: Maroc, G[ran]d Atlas, Ijoukak, 9.V.1947, J. de Beaumont -female

(MSNV).

Recognition.—Mg¢st similar to S. gracilia. Other than the shape of metasomal sternum
2 and differences in distriQution, specimens of S. paralleiventris are most readily distinguished
.from those of all but the most southerly occurring populations of S. gracilis, by the more

closely spaced deeply impressed foveolate major punctures of metasomal tergum 2.

Description.— Female. Measure'nems of largest and smallest specxmens given in Tablc

2. Taxonom:cally 1mportam character states given in Table 4.
f

. { )
Male. Measurements of largest and smallest specimens given in Table 2. Taxonomically

i

impoznam charactér states given in Table 4.

Geograph:cal distribution and seasonal occurrence. —Known from the Atlas Moumams
of northern Africa. (fi 1g 78).In addmon to’ the holotype, vﬁhlch is wnhout seasonal data, and
the paratype, Wthh was collected in May, 17 male and five | emale specxmens have been -
exammed Morocco: Asni- -bij Marrakech 28. V 1953 (RNHL) Grand Atlas, Idni, 8.V.1944

.(BMNH MSNV) Haut Atlas, Jb. Ayachx Mxkdane Malson Forest1¢re Cedar forcstS of

. M.F, 2700 m., 10.VII.1963 (BMNH)' ldm 1750 m., 28.V. 1983 (GUIC, JMCU)' Moyei -

Atlas Ifrane VI 1949 (MNHP) Tumsna: Alin Draham [Ain Draham] 1600 m., 18.V.1981
; (PAGC) N. Tunisia, DJ B Komme 1500ft., 4 VI.1980 (GUIC JMCU) N Tumsxa

‘ ’_'Zaghouan, 600ft., 13.VI. 1980 (GUIC) Tums 20.V (MNHP)
. Chorological affinitiés.-—See Tables 5 and 6.

. Phylogenetic relationships.—Apparently most closely related to S. gracilis.
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5.2 Species Excluded from Symmorphus Wesmael

Odynerus (S ymmor phus ) latipennis Smith (1857) and Odynerus (S ymmorphus ) cilicius
Cameron (1901) (see Meade- Waldo 1910) known only from females and both described f rom
Sarawak- are excluded from the genus Symmorphus Wesmael because members of both species
lack a longuudmal f urrow and distinct transverse carina cn metasomal tergum 1. In my opinion.

these two Specxes belong to a yet undescribed genus.

4



6. EVOLUTIONARY HISTORY _ )

6.1 Phylogenetic lnterpretation

6.1.1 Monophyly of Symmorphus and relationships to remainder of Eumeninae -

"The monophyly of S ynrmorphus is supported hy the development of bothla transverse
carina and median longitudinal furrow on metasomal tergum 1, widely separated or enlarged
cephalrc foveae filled with setae and a srmple male antennal apex, lmkm%tmembers of the

' genus However, as drscussed by Carpenter and Cumming (1985) in their analysis of 43

eumenine character systems and Cumming and Leggett (1985) in a .study of the cephalic

foveae, these apotypic states occur in, or are approached by, those of other Eumeninae.

Development of a median longitudinal furrow on metasomal tergum 1 occurs only in
Symmorphus, although as indicated by Carpenter and Cumming (1985) a transverse carina has

<

evolved a number of times within the Eumenmae The f urrow however appears t0 be an
apotyprc modrf 1catron ol” a slrght aprcal medxal rndentatron present in many genera that is
'probably part of the ground-plan of the subfamrly (Carpenter and Cumming; 1985). Cephalic
' foveae srmrlar to those in Symmorphus apparently are present only in some specres ol“
Paralastor and many but not the most plesrotyprc members of a monophyletrc clade contarnmg
| Odynerus Plerochezlus and related genera (Cummmg and Leggett 1985) Thus these srmrlar
| foveal states most probably ev.olved mdepen_dentlym each distinctly diff erent group.'ln
-additiohtmo’ét eumenine genera 'inclnding those c'onsideredl’Very. plesiotypic l” or‘thc stibf amily
are characterrzed by a hooked and/or corled male antennal apex or occasronally by reductron in. -
size or. number of termmal articles, (Carpenter and Cummmg, 1985). A few genera however
| ‘have males hke S ymmorphus that _possess 13 articles and an u_nhooked or..unc‘orled apex (e.g.
v SR o ». s , - .
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~

Raphiglossa, Psiliglossa, Raphiglossoides, Hypancistrocerus, some Pterocheilus and some .
Hypalastoroides). However, the terminal articles in these taxa are either rnodif ied in shap(:’ ,: :
unlike those in S ymnzorphus and are probably not homologous, or if similar, belong to taxa
(e.g. Raphigloésoide&) that on the basis of other characters are presimably quite distantly

‘related to Symmorphus (see Carpenter and Cumming, 1985). Therefore together the apotyplc

states dtscussed above although not necessarily unique 10 S ymmorphus c]earI) indicate the

mohophyly of the genus. _

The phylogenetic position of Symmorphus within the Eumeninae is less clear than the
question of monophyly. Judg'ing from the diagram of generic affinities published by Soika
(1941 p. 160) and the classifications employed in catalogues of Palearctic (Vecht and Fischer,

1972) and Nearctic (Krombein, 1979) Eumeninae, a relationship near Ancistrocerus has |

general'ly been assumed. Evidence for this relationship is based echtirely on possession of a - \
similar transverse earina on metasomal tergum 1 in members of both genera. However as
‘Carpen.ter end Cumming (1985) demonstrate, this carina has evolved independently numerous
times wrthm the subf amrly and although usef ul in dehmmng genera, is decxdedly unrehab]e

when’ attemptrng to relate ‘them.

'

. Unable to f md convmcmg synapotypres lmkmg Symmorphus to any other eumenine -

‘

. group. Carpenter and Cummmg (1985) tentauvely hypethesized a sxster group relationship to a
7 monophyletrc clade containing Odynerus, Pterochedus and related genera, based on possession

of sumlar apotyprc states of the cephalic foveae. However subsequent detarled examination of
N thrs character system by Cumming and Leggett (1985)° mdrcates that these foveal modrf 1catxons

: most probany developed convergently w1th1n the Odynerus-Pterochedus Tlineage as well as 1n a

2

N

v f ew specres of Paralastor.

Presence in Symmorphus of a srmple male antennal apex, in addrtron to use of larval
curcuhomd provrs:ons by some species, could potentrally be mterpreted as evidence for an

extremely early eumenme ongm A simple male antennal apex is present in all non- eumemne

-
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Vespidae, except some Polistinae (Carpenter and Cumming, 1985)‘ ‘while Euparagia, the most
plesiotypic extam vespid (Carpenter, 1981) mass pl’OVlSIOnS with curculromd larvae (Williams,

/ 1927, Clemem and Grissell, 1968).

As discussed by Carpenter and Cumming (1985) however, a h l(ed male antennal apex
. 1s widespread in Eumeninae including those genera considered very plesiotypic on the basls of .
other characters. Therefore the condition of the male antenna in Symmor phus most probably
o
-represems an apotypic reyersal to the state seen in other vespids-rather than a plesioty pic
-Tetention, with the hook, coil or perhaps other apical modification having been lost. Similar
transf ormations are clearly indicated within a few eumenine genera such as Pteroclrellus and
H ypalastoroides, where males ofﬁa few species lack either an apical hook or coil. Furlhc,rmorc,
_although a few species of Symmorphus are reported 10 rnass-provi'sion with' curculionid larvae
similar 10 Euparagia, all except S. ﬁzsa‘pes (khown from only a single report on nesting‘
‘behavior) additionhlly use chrysomelid and/or microlepidopterous larvae, lilre other species of
Symmorphus in which nesting behavior has been studied. Considering that use of lepidomerouS
prey is inferred 10 be plesrotyprc in Eumemnae (Kurzenko 1980; Carpemer and Cummmg

. 198%), occasronal use of curcuhomd larvae by a few species of S ymmorphus cannot be .

considered a prrmmve trait and is more likely opportumsuc. _

Although an ex[remely early eumenine origin for Symmorphus and close relauonshrp

v

" with erther Anczstrocerus or the Odynerus-Pterochezlus clade are re]ected here alternatc

)

' hypotheses concermng the phylogenetrc posmon of Symmorphus such as the one proposed

below should be consrdered tentatrve given the lack of convmcrng synapotypres lmkmg Lhc

genus to other,eumenme groups. e

In a cladistic analysis of the EUmenlnae bas@imarily on Nearctic genera, Carpenter , ,

"% and Cumming ('1985')’hypothesize.anearly origln for%he @Wclud&he 'Zethinae' -

_ (mcludmg Ctenochzlus) m 'Raphrglossmae (mcludmg Raphiglossoides) ol” authors. This

complex of genera, whrch they refer to as the ‘stem group of: the Eumemnae (fig. 79)

——

N
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contains overall the most plesiotypic genera in the subfamily. The remaining genera correspond
to the 'Eumeninae' of authors and are considered by Car;gmter and Cumming (1985) to be
composed of two major lineages. The first is equivalent to Eumenes sensu lato (i.e. Eumenes in
the old sense, including all genera that have been removed from it) and retain_s in its members
many of the plesiotypies found in the stem group. The second corresponds to Carpenter and
Cumming's Montezumia-Microdynerus component established on the basis of Nearctic genera,
although probably containinglnearly all remaining eumenine genera when additional faunal
regions are consldered (see discussions in Carpenter and Cumming, 1985 and Cumming and
Leggett, 1985). The monophyly of this large group of genera although supported by a
basomedian longitudinal sulcus on metasomal sternum 2, five-toothed female mandible and
dentiform hind coxal carina, is substantiated primarily by the'presence of cephalic foveae in

females, although secondary loss qr reductlon must be inferred in each of these states in varlous

included taxa (Carpenter and Cummmg 1985: Cummmg and Leggett 1985).

)}

Presence ol' female cephalic Toveae and a dentlform hmd coxal carina in members of
S ymmorphus clearly: tndlcate relatronshrp within the so-called Montezumta -Microdynerus
lmeage even though the basomedian sulcus of metasomal sternum 2 is lackmg and females of
S.( Parasymmorphus) possess only f our teeth on each mandible. The phylogenetic posmon of

S ymmorphus in this asselnblage however, is more uncertam +

Presence of‘ a posterlorly produced propodeal valvula that is free distally from the
' posterolateral pro;ectron of the submargmal carma in members of S.( Parasymmorphus)
potenually suggests a link with a drverse group of tncluded genera referred to by Carpenter and
.'Cummmg (1985) as the Stenodynerus-Mzcrodynerus component since many members also
possess a sumlar submargmal carma and valvula (Carpenter and Cummmg 1985) However)
thrs apotyprc condmon exhrbrts constderable homoplasy throughout Eumemnae (Carpenter and
- Cumming, 1985) and-is probably not part of the ground plan of Symmorphus but an ’

mdependent apotypy of S.( Parasymmorphus ), as drscussed below under "Characters and
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states”. :
' . e .
Furthermere, if ground-plan states of Symmorphus are considered, the ancestor of the
genus appears 10 have been at a very pri‘mili\"e grade of evolution compared with those of most
other members of the Montezumia-Microdynerus lineage. As justified below under "Characters

and states ", members of a proto-Symmorphus stock probably pos'sessed af our-loothed female
mandible, male antenna with tyloxds corftplete epicnemial carina and depressed apical m‘argm
on both metasomal tergum 1 and segmem 2 These states are possessed by no other (e.g.
tyloids) or rel_atrvely few members of the qutezunrza-Mzcrodynems assembla’ge, although they _
are widespread in the stem groy'b of the Eun/r‘eninae and Eumenes sensu lato (Soika, 1969, 1978;
Carpenter anq Cunrrrring, 1985). In ;@mféﬁ; unlike most genera in the |

o -

Montezumia—Micrddynerus linedge, all members of Symmorphus lack a basomedian longitudinal
Ji(

'sulcus on metasomal sternurd 2 as do the plesiotypic taxa of the Eumeninae and all other
vespids (Carpemer/and/CIzrnming, 1985). .

Although loss of the. basomedian sulcus of metasomal sternum 2 and reducrxon from
f ive to four female mandrbular teeth are both indicated i in some included taxa of the
Montezumla-Mtcrodynerus assemblage (Carpemer and Cummmg 198@xp@auons relymg
on homoplasy in the form of reversal for all these potenually plesrotypnc states in Symmorphus
: seem hrghly unhkely« given the number of different characters involved. Reversal in the |
: ma;oraty of these.characters is. addmonally 1mprobable because thh the exception of the _
' mandibular teﬁnd sternal sulcus, none mvolvesreg‘ressron through loss or reducuon, so-that

cach structural feature would have to have been re;acquired once losrﬂ.‘ -
-The evrdence xheref ore although f ar-from overwhelmmg, suggests a relauvely early

* origin for Symmorphus near the base of the Montezumza-Mlcrodynerus aSSemblage (fig. 79):‘

presumably bef ore the evolution of the apotypres ‘that distinguish many of the maJor .

- component hneages of this extremely drverse group of eumenine genera Greater resoluuon of -

both the ground plan of Symmorphus and the evoluuonary transf ormanons of characters '
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involved near the base of the Montezumia-Microdynerus lineage, will hopefully be attained

when‘relatlons"hips of the genera of this large groyp are analyzed on a world- wide basis.

6.1.2° Reconstructed phyiogeny of Symmor phus

A

* 6.1.2.1 Methods used for phylogenetic reconstruction

B The hypothetico-deductive approach used here to reconstruct the phylogenetic
%atronshrps of the component taxa of S ymmarphus { ollows the cladistic method orrgmally
elaborated by Hennig (1965 19665/1'&115 method, Wthh has undergone subsequent development
by numerous au ors, is fully discussed in its contemporary f orm by both Nelson and Platnick
(1981) and Wurley (1981). Character states. were defi rned for each character and inferred to be -
ancestral (plesiotypic), or derived (apotypic) through Quigroup comparison. Monophyletic
‘groups (sensu Henmg 1966) were then recogmzed on the basrs of shared derrved states

(synapotypres) arranged mto a succession of nested hrerarchres inan attempt 1o produce a

N LAl ~

cladogram of character evolutron that maxrmrzed congruency and mrmmrz,ed homoplasy among

 the states bemg considered.

Smce the phylogenetrc posmon of S ymmorphus wrthln the Eumenmae is somewhat '

O uncertam with the exact srster group relatronshrp still undetermrned (see "Monophyly of’

VAN I
fexammatlon of over 475 Specres representmg at least 125 (or over 75% of known remammg)

eumenme genera were conducted over the course of this study In addmon much of the -
character analysrs drew heavrly upon the results of a study by Carpenter and. Cummrng (1985)
in. wlnch states of approxrmately L\OO species of Eumemnae were .exarmned Remammg

members of the Montezumra-Mzcrod ynerus lmeage provrded outgroup compansons toa closely

~

F »Symmorphus and rela'uonshrps to remamder of Eumemnae ) outgroup compansons based on

e
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related group, while together members of Eumenes se)asu lato and the stern group of the
Eumeninae provided more phylogeneucall\ removed comparisons (l' ig. 79) Slales found in
some members of Symmorphus and most members of the MonzezumiaQMicrodynerus
assemblage were generally considered plesmtyplc especxallv if they were also presem in
members of Eumenes sensu lalo or the stem group. In addition, members of S.

{ Parasymmorphus jJor S ( Symmarphus ). were each considered as part of the outgroup of the | ,&
alternate subgenus (similar to the functional ingrbup/ functional oulgrdup a_nalysiﬁs dcscribed '

by Watrous and Wheeler, 1981) when .polarities were detecminedhf or states important at lbwcf
hierarchical l\ev‘els (i.e. within each subgenus). Outgroup comparisons howeve;, diq not always

vield hnedui'VOcal determiinations of character state polarity, depending on the variabilil’y or
distribution of states in the ohtgroup In these mstances dxstnbuuon of slates wnhm

N ymmorphus and other cmerla such as Dollo ] pn‘z@xple that structuresl once losl are scldom

regained, were someumes helpful is assessing the dlrecuon of change

Of the 37 characters listed in Tables 3 an'd-.4 28 are cansidered suilable for phyloécr’ietic

e

analysm The remammg characters although usefulfﬁlagnosucally are excluded from the _ o . )

) analy51s because polarmes of the states could not be determmed or CXhlbll too much variation '

w1thm spec1es to be consndered 1mportam indicators of r' ‘,~1onsh1p or the derived state lS T
' confi ined to a smgl‘pemes Bevend exchmon of certain characters a Tigorous character
weighting system, suchas that Proposed by Hecht and Edwards (1977) has not’ been used-.

'Rather the phylogenetlc rehablhty of mcongruous characters is- evaluated with dlscussmn of

alternauve schemes of relatlonsmps where appropnate

0. . /

.



’ | . | s 161
[ 3 . * . @~

6.1.2.2 Characters and states

\ .

Characters considered suitable for phylogenetic analysis are denotgg in Tables 3 and 4

'by a "t", and are fully listed with all their included states. For each character the inf erre:/'l

,plesiotypic state is given as "0", with hypothesized transformation series depicted by succ s¢'>ve

rd

'numbermg of apotyprc states, in both a posmve and negative, dtnectlon -away from "0" wﬁqﬁ
separate trans/ ormatton series are involved. A state denoted by an "*" is inferred o be&ﬂ p\,

. S
apotyprc loss of a more plesrotyprc state wrthout mdrcatron of the exact state lost

Justrf rcauons for the polanues of states of these characters .as presented in Tables 3 and 4

. <

mcludmg other possrble alternative mterpretattons are gtven below. However, characters used
prrmarrlx to infer relatronshrps among species wrthm the S. ( S ymr?lorphus ) murarzus group
‘only (i.e. charactcrsl 7 9 12 13,19, 27, 36, 37), are not mcluded in thrs dtscussron since a

ylogen’etrc analysis of thts specres group will not be f orthcommg until the published

-

"rrgorous i

verston d'f the present work (see belotw undér sectron‘é 1.2.3).

,l/\ .. . . - .5 . v P
¥ .

-~

1y

! Ocellar diameter (character 5) —n{ most specrcs of S ymmorphus the ocelh are e
. . k » .
' relatrvely large (frgs '3, 14), w1th the maxxmum chameter.of the medtan ocellus greater than T’
R
!
1. 15 trans- scutal sulcus length Small 0celh (frg 10) wrth the maxrmurn T;hameter of the

1 medran ocellus 0&7-5 to O .89 trans scutal fength occur only in S momunganensns and S.

: negrosensrs Although srze of ocelh vartes throughout the Eumemnae ocellar drameters srmxlar

pe ‘ -

1o the relatrvely large ocelh of most species of Symmorphus oceur i in the vast ma jority ol‘

gEumemnae and are theref ore consrderecl plesrotyptc Small ocelh srmtlar o those se%n in S

s -momunganensts a-nd S. negrosensls do occur m some Specres of a few other genera Ce.2.

Zetfxus Ccphaladynerus and Lepwchtlus) of ten tn assoctatron wrth tubercles or other elevated

e »,.AF . \ N . -

° . 4 N - Yol
miodifi rcatrons of the vertex o .f. ‘ -

S S

Interocellar area (character 6) —ere the ma;onty of eumenines, the area between the -

U ocelh of most specres of Symmorphus is Bt srgmftcantly rarsed above the remamder of the

[}

o venex ( ftgs 45- 47) In S momxmganensts and S. negrosenszs this area is abruptly elcvated

S l_.x . " - . . . e

L
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directly posteriad of ~the anterior /ocellus. such that this ocellus. is nearly oriented verti‘cally (fig.
10). Although raised interoceliar tubercles and swellings occur in some species of a number of
eumenine genera (Carpenter and Cumming, 1985), these states are not very similar 1o the
eondition in S momunganensis and S. negrosensis, which is undoubtedly derived and possibly
unique within Eumeninae. The association of this state with reduced ocelli in both species,
suggests that these states together form a structural complex, as apparentl) occurs in species of

) Leptochtlus wrth interocellar sz}vellmgs (Parker 1966) and probably other genera,

Occipital carina (character lO).——The occipital carina in both S. parvilineatus and S.
ambotretus is interrl.t’pted by two submedial incisions that delimit a median tooth (fig. 13),
‘unlike other s‘pecies in the genus and the remainder of the Eumeninae, which possess a
non-incised carina (fig. 14). Although clearly apotypic, the incisions in S. parviz’meatus elimit
a sharp median tooth, while those in S. ambotretus delimit a blunt tooth (fig. 14) suggesung

5

that each may be due to homoplasy

'

+ Female mandible (character 11) .—Four teeth are present on the mandrble of f emales
of S. ( Pardsymmorphus ) whereas females of 'S. (Symmorphus ) possgs five teeth, A

f” our-toothed mandtble appears to be part of the ground plan of the Eumemnae characterrzmg
\

.x'v

both the stem. group, Eumenes sensu dato and males of many species of the
‘ ‘ Montezumza-Mrcrodyner_us group (Carpenter and Cummmg ‘ 1985)' Apparem emargination of
the basal tooth to form a five- toothed mandible] is an apotyprc development that is shared by
f emales of most members of the Mantezumla—Mtcrodynerus lineage, even though reversal to a
_ smaller number of teeth appears to have occurred several times ( Canpemer and Cummmg

© 1985): S . .

< 2

Determmatron of the ancestral"state in Symmorphus however is problematic. As a
'membenof the Montezum:a»Mzcrodynerus group, a f emale mandrble wrth fi ive Jeeth cotﬂd
reasonably be postulated as plesrotyptc for the gcnus with subsequent loss of a tooth in [ emales

" of S.( Parasymmorphus ) However if Symmorphus orrgthated near the base of thrs

o
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assemblage, as suggested by other characters (see "Monophyly of Symmorphus and
relationships to remainder of Eumeninae”), a five-toothed female mandible could have evolved
mdependentlv from the lour toothed condrtron inboth §. (S ymmorphus ) and other members

of the Montezumra Microdynerus group

Support f or the latter hypothesis is based on comparison of the position and relative
size of the teeth in Eumeninae. In most members of Eumenes sensu lato with reduced teeth, as
well as in many of the genera of the Montezumia-Microdynerus group in which similar
reductions occur, mandibular teeth appear 1o have been lost or progressively reduced f rom the
base to the‘ apex (e.g.in Pseudomicrodynerus- some }{erocheilus and possibly some
Leptochilus). If suchra trend was mvolved during the evolutionary history of Symmorphus a
small baS<1l tooth followed by three larger apical teeth wOuld be the expected form of the-
four-toothed mandtbular state. This is because the f rve-toothed female mandible of S
( Symmorphus ), from which thlS regressive state would have been derrved possesses two small
basal teeth followed bv three larger aprcal teeth However the four toothed female mandrble
characteristic oS, ( Parasymmorphus ) is made up “of four srmrlar sized equally spaced teeth
(see Cumming and Vecht, 1986 frgs la, 2a), suggestmg thrs stare rndeed is plesiotypic for the |

. .
LI i . . [
genus .. . : . : !

» Pronotal carina (character 14) —A complete carma extended along the crest. of the
anterior face of the pronotum is present in most species of Symmorphus (figs. 13 45-47). The
.car’ma is dorsolaterally or dorsomedrally obsolete in a few specres and entirely obsolete dorsally '
in S declzvzs S. grac:lrs a,nd S. paraIleltventrrs (frg 17) A complete pronotal canqa is
' consrdered plesrotyprc in Symmorphus (wrth partral and complete regression mferred as
3 apotyprc wrthm tlus transformatrort series), because thrs is the state in most Eumeninae, -

, although srmxlar regressrve trends are appapent wrthm many genera (Carpenter and Cummmg, '

: 1985)
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Notaulus (¢haracter 17 ).—The notauli (figs. 5. 6) exhibit considerable h'omoplasy in
Eumeninae. Carpenter and C%rnming ( 1985? consider a gpmplete notaulus to be plesiotypic,
because 'of the widespread distrioutr_on of »this state throughout the subf amily, with loss or
partial regression having occurred r:;merous limes. most often within genera. Soeh 'a trend is
apparem within Symmorphus, with the notauli having become partially obsolete in S.

IR
parvilineatus, all members of the S. hoozanensis group and in some individuals of certain

species. _ ,

. Female epicnemial carina (character 18).—An epicnemial carina is present on the
mesepisternum of most spécies of i?yinmorphus“k figs. 4,9, 16), being more prominent rn males
than in females. Members of S ( Parasymmorphus ) possess a complete car“iyna that is extended
dorsally to the posterolaleral margin of the pronotum (fig. 9), in contrast with members of S.

( Symmorphus) in which the carina is dorsally (figs. 4, 16) or entirely (fig. 21) obsolete. -

A

An epicnemial carina is part of the ground-plan of the Eumenigae, with loss.having

occurred independently in numerous groups (Qarpenter and Cumming, 1985). When present, .

the carina is genefally compl'ete inl the stem gronp and Eumenes sen{w; lato and 'dor_saliy-obsolctew
in the MantezzrmiajMicrodynerus lineage. The-dorsal portion of this catina may have bee‘.n‘ "
re-acquired (iié. representing a reversal) m members of S.( Parasymrnorphus )il a dorsally :
obsolete carina is eonsidered' primitive in Symmorphu:s%lowever, it seems morehreasonablc*tol
assume tlraI rhe eomplete state ir'.’e.p‘re‘senzs one of 2 number of plesiotypié retbntions in- -
S, yrrimoiphus (/see "Monopl‘lyl'y of szmmorphus and'relationships to remainder of '
Eumenmae ) wrth the carma havmg become dorsally, and then emlrely obsolele wuhm S.
( Symmorphusj : EEREE L _ o
, , , !
Propodeal supenor shelf (character 21).—Although a short nehrly horrzomal supenor ~
shelf is present on the propodeum of some members of the Montezumia-Mlcmdynerus
assemblage and afew members of the stem group (e g some Zethus) lack of thxs shelf is qune:

) widespread and probably a ground plan trait of the Eumenmae Howeve a_short supenor :

o
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shelf occurs in most species of S ymmor phus, in each subgenus and species group, suggesting
that this state is plesiotypic for S ymmorpl;u_s, with further modification of the length of the

shelf, including occasional loss, evident in some species.

Propodeal submedian carina (character 22).—Some type of ridge Or carina extended
)

along the Vecr'ltral portion of the posterior face of the propodeum,'from the submarginal carina
‘towards the lateral ridge, is present in many members of the Monlezumia-Microdyrterus lineage,
as well as some members of the stem group (e.g. some Zethus) and Eumenes sensu lato te.g.
some'Delta).' This ridge ‘which in its more complete f orm ha; been referred to as the
submedian carina by Bohart and Stange (1965), 1s ‘absent from a great many Eumeninae
however, and thus may not be part of the ground plan of the subfamily. Most species of

S ymmorphuS. mcludmg ‘those from each subgenus and species group, possess a submedian
carina ventrally (figs. 43 44), although it may be Quite short in certam speetes (e.g. S.

=
parwlmeatus) Grven the wrdespread dtstrrbutron of this state within S ymmorphus and the

- equrvocal .polanty assessment affarded through outgroup comparison, presence of the carina

ventrally is tentauvely tonsrdered plesrotyptc ¢ or the genus, wrth los&)f the carttta in S.

- rd

mamunganenszs and S negrosensis (Wthh is not that dtss1mrlar f rom the condmon inS.

-

parwlmeatus) treated asa synapotypy Presence of a complete carina extended along the dorsaL

C\-‘m;rgm of the postenor face of the propodeum ( f ig. 15) represents a separate apotyptc
¥ ,. )

evelopment in S. Juscipes.

Lo
; S

Propodeal valvula (character 23) ~~The propodeal valvula of members of S.

o Symmorphus ) is short postertorly and fused dtstally to the posterolateral pro;ectron of the

submargmal carina (f ig. 51) whereas the valvula of members of S. ( Parasymmorphus ) is
produced postenorly and free dtstally from the submargmal carma (frgs 49, 50)“ A short

drstally fused valvula is part of the ground plan of the Eumemnae mcludmg the

¢

, Montezunua-Mzcrodynems group, wrth a postenorly produced dlstally f Tee valvula havmg

evolved mdepcndently at least af ew umes;wntlun‘ the latter lmeage as well as. in some members f’

- y ]

P . e
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of the stem group (Carpenter and Cumming, 1985). Since members of Symmorphus do not
share other group-defining apotypies with those taxa characterized by a posteriorly produced
distally free valvula (see®arpenter and Cumming, 1985) and given that this character cxhibils

homoplasy, a short distaily fused valvula is considered plesiotypic-in Symmorphus.

| Propodeal orifice ('character 24) —Members of S. ( Parasymmorphus ) possess a
propodeal orifice tha‘; is narrowly acbte dorsally (f igs. 45, 50)». In contrast, members of S.
(S ymmorphus ) have the c_>rif ice broadly rounded above (figs. 33, 34,‘3.6L),'although in S.
Joveolatus, S. glasunowi emd S. s‘ichuanensis the orif iee;is moderately narrow dorsally (f ig.' 26) '
and somewhat intermediate. A broadly roundee >propod-eal'orif iee is plesiotypic in the 7_ )
Eumeninae, " with a narrow dorsal]y acute orlflce havmg evolved mdependéntl) gn some
members of the stem grcfup apd a few memMers of the Montezumm-Mlcrodynerus lmeage often
in association with lengthenmg of the valvula (Carpenter and Cumming, 1985) Thus dorsakﬁ
narrowing of the orifice is con51de_red an apotyplc trend in Symmorphus, with the narrow1y ‘ o
-acute orifice in' S. ( Parasyr%zmorphus ) possibly forming part of a structural comb}ex with tbg .
_elongate distalliz free vslvula (see character 23) possessed by members of this sub'genusQ |

A . Tt

Metasémai tergum 1 lorzgitudinal f urrow (Eharaeter 28) —A median lonéitudinal

f urrow on metasomal tergum 1 is amr autapotypy of Symmorphus al{hough as Carpemer abd
_Cummmg (1985) indicate the furrow appears, to| bea modlf 1cauon of a shght med1a1

mdentauon present in many eumenines.-This mdemeuQn, Wthh is probably p_art of th‘e o X i

. ground-plan of the subf; amily, is always sh:'ﬂl'ow. and generally restricted to the"apical" °pbrtion ot L]

- the tergum unhke the furrow in Symmorphus whxch is also developed basally In some taxa

‘.' - 1In Symmorphus members of S ( Parasgmmorphus) and the S { Symmorn S/



( Symmorphus) murarius groups, with the exclusion of S. violaceipennis, have a furrow that is

more sharply impressed as well as being shallo_wly to moderately depresséd with a deeper

“narrow medial sulcus (f rg 12). The furrow of S. violaceipennis also contains a deep medial

¥

sulcus, but is somewhat broadly impressed and even 'moreldeeply depressed.

‘The longrtudmal furrow characteristic of S. ( Parasymmorphus ) and the S.
( Symmorphus ) hoozanensrs group is most-probably plesiotypic in Symmorphus because thrs
state is drstnbuted in both subgenera and is most similar in terms of, depth t0-the presumed ’
ground~plan medial indentation of the Eumeninae. The rnore sharply impressed generally
deeper furrow seen in both S. decllws and S. murarrus group members is considered apotypic,
‘with the 1ncluded narrow medral sulcus showrng convergence In some other%umemnae A
f urther modrf ication of this state is apparent in the furrow of S wolacetpenms which although

somewhat broadly impressed secondarily, still po_ssesses a narrow medial sulciis and is*more-

deeply depressed than the'*lon?gitudinal furrow of other species.

. [
[

. Metasonial tergum 1 apical margin (char’acter 29) —’-As Carpenter and Cumming

Y (1985) indicate, a depressed margm or lamella extended along fhe apex of metasomal tergum 1

.‘ . o:ff '

respectrvely the lateral obquue ndges and at least part of the basal carma found m

is probably plesrotyprc in the Eumemnae being present in many members of the stem group '
and Eumenes sensu lato, as, well asaf ew mernbers of the Montezumza—Mzcrodynerus lrneage

Loss or reducuon of this border has occurred mdependently wrthm each of these groups -

-

someumes‘ f requently (Carpenter and Cummmg, 1985) Thrs trend is evrdent wrthm

Symmorphus “with the drstmct depressed aprcal margrn present in- S parvzlmeatus apparently

o havmg been reduced (traces of the ma{gm may Temain; frg 29) or lost ine all other specres o

¥

and Cgmmxng (1985) most members of the Montezumer:crodynerus lrneage possess a curved

traﬁsverse ridge Just posterror to the antenor margm of metasomal sternurn 1. Based on e
. ‘- - ‘ — .

po‘smon the lateral and medral portrons of thrs rrdge are probably homologous wrth

. A
> SR

Mctasomal sternum I sculpture (clraracters 30 31 and 32) —As mdlcated by Ca;penter LT

] .
'lr ' ) .
. K RN
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Symmorphus (fig. 8). Pr’eseuce of these structures in S ymnzorp{zzis is therefore inferred to be
plesiotypic, as is (due to widespread distributiori within the genus) the development of a

median longitudinal ridge, with each considered to have subsequently undergone regression.

’

Imerpretalion of the primitive f‘orm of the basal carina however, is more diff icult. ln

S ( Parasymmorphus ) u is extended across the apex of the narrow basal portion of the sternum

and is srrarghl. This is similar to the condmon of the medial pomon of the presumed

homologous transverse ridge in many members of the Montezumia-Microdynerus lincage, and
~ .

" thus is probablv’ plesiotypic in Symmorphus. However, the ‘f orm of the remainder of thc

: scuplrure of memsomal sternum 1 m S.'( Parasymmor phus ), wuh the lateral oblique rldgcs )

erther completely reduced or amerror}y obsolele tends to support the notion that the enure

—

sculpture of the stérnum may be apotyprc in this group Nevertheless, given current knowledge,

the deeply curved basal c@rina (fig. 8) characterrsuc of most specres of S. ( S ymmorphus ). is

most reasonably assumed dn apotyplc modlf ication of the state in S. { quasymmorphu.s ),

because this posteriorly curved basal carina is unlike the medial pomon af:the transverse ridge
L . . > .

in most other members of the Moniezumia-Microdynerus group, even though in a few taxa

(e.g. some Stenodynerus and Paranczstrocerus) it may be slightly emargmate medrally In

addmon f urther modification of the deeply curved state is apparem in S. tukvarensis and S.

'mplerordes where the basal carmé has 'become mf lated and rarsed postenorly (fi 1g 35)

A

Metasomal segmem 2 base in prof ile (characters 33 and 34) .—The form of the base. of

‘ metasomal Segment 2i in prof ile appears to to be of great ‘phylogenetic signif: rcancé‘n
B Symmorphus even though determmauon of the ancestra] condmon in rhe genus is somewhat
j problematlc S ( Parasymmorphus ) parvzlmeatus as well as members of both the S.

_f ( Symmorpku;) hoozanenszs and S (: Symmorphus ) decllws groups. have the base of the tergum

obtusely angulate and the sternum abruptly truncate posteriad of the basal sulcus (f rg’ 52) S

: '( Parasymmorphus ) momunganensls and S.( Parasymmorphus ) negrosensrs have Lhe?iergum ’. AT

- _gradually rounded basally a.rld the stemum markedly convex posterrad of the basal sulcus (f ig.

s . o A - P . Lo . B
N s . . . D
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i #
53). Similarly, members of the S. (Symmorphus) murarius group possess a gradually.rounded

tergum basally, but have tite sternum slightly convex 1o nearly flat posteriad of the basal sulcus

(fig. 54).

\ .
All three states associated with the base of metasomal sternum 2 are present in other

members of the MonlezumjaiMicroa'ynerus lineage with the markedly convex base and the

()

truncate bdse both very wrdely distributed. Within the stem group and Eumenes sensu lato the
base of the sternum is markedly convex to flat, but not abruptly trun_cate.‘ A polarity decision
“based entirely on ouigroup comparison therefore, although ed’uivocal, does suggests that a

sternum with a slightly convex to flat base is Drobab]y derived in Symmorphus and that of the

remamu“;g two states, a markedly convex base i is more lxkel) plesrotyplc In addmon as yciation

I.

of the truncate state of the sternum with the obtusely angulate base of metasomal tergum 2 in

~speciembelonging to different subgenera and -specres groups, suggests that both states should

have 1dent1cal polaritiés if they form a structural complex A tergum W1th an obtusely angulate

base occurs only in some specres of a.few eumenme generd (¢.g. Pseudonortoma) so that a

gradually rounded tergum is probabl'y plesrotyprc in Symmorphus Thus the condition of an

obtusely angulate tergum and abruptly truncate sternum is probably best consrdered apotyprc

in the genus ngen current knowledge

. <o ' - N Lo e
. ) s ; Q‘“nl - /;< . A4

)

L Metason;al segment 2 aprcaimargm (charactér 35) ——ere metasomal tergum 1,a
markedly developed depressed margm or leﬁnella occurs at the apex of metasomal segment 2in

many members of the stem group and Eumenes sensu latb as well as some members of the
. i -
Montezumza—Mzcrodynerus lmeage and rs probably plesrotyprc in the Eumemnae (Carpenter '

2

and Cummmg. 1985) Thrs state whrch is also consrdered plesrotyprc in Symmorphus is

<

present in members of S 4 Parasymmorphus ) (frg ), wrth subsequent reductron m the length

-, of the margm evrdently havmg grven ns’the very sxmrlar Stdte in th% ( Symmorphus )

hoozanenszs group (f rg 52) Conu.nued regressrbn may have lead to the condrtron in the S

0%
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species is shorter still and not depressed (figs. 41, 54, alrhough. it is slightly dcpresseo on the

o »
tergumn of S. sichuanensis) .

- \ e
6.1.2.3 JPhylogenetic relationships

Monophvl) and relatronshrps of subgenera and species groups~Frgurcs 80 and 81 are
alrernatrve cladrsuc hypotheses of relationships of the subgenera and species groups in

S ymmorphus, that differ only in the resoluuon of the §. ( Symmor phus ) hoozanensts group
- ' : '

(see below). In both, S. ( Parasymmorphus ) is inferred 10 be the sister group of: S.

. . ' LA .
( Symmorphus), y/ith the monophyly of the former clearly ind-ica‘le}d by the posteriorly
oroduced distally free propodeal valvcr,rra (srate.23.1.)- ar;d narrow_ly ac‘ule”.oroi_)odezil orif ice
»cllovrsarlyv(srate 24.)2). Corrversely' the monoohyly of S.i( ;'ymmorphy‘s Jis established orimarily '

’

by the T iVeiroo;t_hed mandible i f emales (state 11.1) and loss of at least the dorsal portion of
the e-picnemia'} carina (state 18.1 initially): It is possible though, that both these starles couldbc
‘ eonsiq(ered oart of the ground-plem of the genus zmd thus not indicauye of r‘elationship at the '
subgeri;ric level (see "Characters and states "). However loss of the distinct depressed apical

]

margin 6f me{asomal tergum 1 (state 29.1), presence of a deeply curved basal carma on
’metasomal sternum 1 (state 30. 1) as well as reducuon in the length of the aprcal margm of
v‘mqasornal seﬁment 2 (state 35 1 mmally) in S, ( Symmorphus / addruonally support mrs cladc,
even rhough each state shows homoplasy (states 29.1 and 35.0/1) /or/rs subsequem]y Jost (sratc

0. - T L .

Overall members of the S hoozanensts group are among the most p]esrotyprc spedics”
mcluded in S ( Symmorphus A and are hypoghesrzed to have arisen before the evolution of the
) synapotypres estabhshmg the S. declryzs group -S. murarius group clade This lauer clade is

‘-reasonably well supponed by the sharply 1mpressed longrtudmal f’urrow on merasor,nal tergum

T

1, mcluclmg a deeper narrow med1a1 sulcus (stale 28 1) and by the relatrvely short e, e

+

soos,
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non depressed aprcal margin on. metasomal segment 2 (state 35. 2) although the slightly
T
depressed apical margin on the’ tergum of metasomal segment 2 (state 35. 1/2) in S.

- sichuanensis, a member of the S. murarrustgroup, must then be considered a reversal.

" Rurther resolution of the rela‘tionships of the species groups of. S. ( Symmorphus ) is

»

dependent upon mter_pretauou af the states. assocrated with the base of metasomal segment 2.

PR
8

Membpers of the S. hoozanensrs and §. declivis groups possess an abruptly truncate sternum

¢ state 34.1) in conjunction with an obtusely angulate tergum (state 33.1), whereas“those of the

o

S. murarius group possess a slrghtly convex to nearly flat metasomal sternum (state 34.- -1) and

-’ graduallv rounded tergum (slate 33.0). _
W — . _' ' o

" Comparisons made with the outgroup indicate that an obtusely, angulate tergum. (state
B T < N : ) t e

. s A ] . . o -y . -

. 33.1) is probably apotypic in the genus and although somewhat equivocal, additionally suggest
E "8 i '

that both the abrupﬂ‘yftruncate and slightly convex to nearly flat states of the)sternum (states

34.1and 34.-1) represent independent modifications of the.markedly convex condition (state

34.0)-seen in S.( Parasyrnmarphus ) momunganensis and S. ( Parasyntmorphus 3 negrbsensis :
» » e
(see "Characters and stat\es ). Thts mterpretatton (f rg 80) supports the monophvly of the

. three spectes groups in S. ( Symmorphur) (not in doubt for the. monobasrc S. declzvzs group)

-

-and mdrcates a sister group relattonshtp between the S. declrvzs and- S murartus groups grven

. ~

therr p/r_e\u usl dlscussed close relattonshrp Such an hypothesrs necessrtates the mdependent
developme:::gmobtusely angulate tergum (state 33 1) and abruptly truncate stemum (state

34 1) at the base of metasomal segment 2in ‘both the S. Iroozanenszs and S’ declms groups as‘

-~ —

must have addmonally occurred inS. ( Parasymmorphus ) parvrlmeatus

. ey

1 ..‘3)

HoweVer grven the somewhat eqmvocal assessment of polanty of states assocrated wrth
' » - ‘v -
the base of metasomal segment 2 qspecrally in states of the sternum and the occurrence of an
3

- B obtusely angulatetergum M abruptly truncate sternum (state 34 1) in the more
plesrotyprc elements of the ,genus it'is. drstmctly possrble that both of these states are actually

part of the ground plan of Symmorphus Such a. revrsed polanty assessment 1mmedrately allows

¥
2

; .
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f R probably derwed together sppport the notron that thrs condmon of metasomal segment 2 (i.e,

. . A )
] o _ ] , : . s 172
) . - - R . .

- f&g the possibility that the S. hoozanensis group is paraphyletic in relation to-the remaining

‘o . . '

,  ..members of S. (Symmorphus) (fig. 81). as the only other potential synapotypy uniting
-+ members of this species group is the partiafYegression of notauli (state 17.1) - a state that is

prone to homoplasy . Under this interpretation the relationships of the remaining taxa are not
Ky ’ - ‘ '

altered from. thosepreviously discussed. although S. declivis is now indicated as the sister group

~

MY

edr/an longrtudmal ridge of fhetasomal sterx{hm 1 (states 30.¢ and 31. l) llS onh remammg

- _qf th€ S..murarius group because it retains.more plesiotypies, with loss of the basal carina and
2’ é '

ok
« apotypies. In addmon the hypothesrs presemed in fi 1gure 81, requxres consxderable homoplasv

" in the notauli (states 17. O 171) as well as mdependent development of a gradualh ronndcd

-
-~

metasomal tergum 2 basally (state 33 0. reversal to the apparent plesnotyprc elxmenmc |

. : condmon) m both the S. murarius group and the S. ( Parasymmor"ms) momunganensts- -S.
. Ay

( Pacasymmarphus ) negrosensz.s clade.

. |
‘Although difficuit to choose between these competing phylogenetic hypotheses, the

o . . .. . . N .
: \mtcrpretauon of character evolution and relationships presented in figure 80 appears more

“

parsrmomous grven cﬁrrent knowleage ‘The drstmct possrblht) that an obtusely angulate tcrgum

v

(state 33. 1) and abruptly truncate sternum (state 34.1) form a structural complex at the base.

of- metasomal segment 2 and thus share the s’ame evolutronary development (see "Characters ' "\

and states ) m con;unctron wrth outgroup companson mdrcatmg’ that an angulate tergum is

-

state 33. 1+ 34 1) although exhrbrtmg homoplasy is mdeed apotyprc wnthm Symmorphus
. ’; U ‘-A, ¥ - . .

. vy
v

: relatronshxps among the three mcluded specres arg very well establrshed (fxg 82) S e

iy
morr@zganenszs and S. negrosenszs are clearly mdrcated as srster %pecres bv thc reduced ocellx

(state 51), elevated mterocellar area (state 6 1) loss of the superlor shelf (state 21 2) and -

submedlan canna (state 22.-1) of the propodeum mdrstmct aprcal margxn of metaso'nal

. tergum 1 (state 29 1) and loss of the medran longltudmal rrdge (st}tepSl 1) plus lateral obquee

. @’

’

o ';',1;._;.;_'.: : ' Relauonshxps of specreé of S“( Paraiymmorphus )——thhm S.( Parasymmorphus ), the
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' -
-

, Tidges (state 32.1) of metasomal sternum 1. S. parvilineatus is inferred to be the sister group of

_ relauonshrp, with at least the eprcnemtal carina also exhibiting homoplasy in the S. murarius

e parsrmonrous in terms of total numiber & evolutlonary transformatxons so that the somewhat

-longer metasomal segment apxcal margm (state 35 0/ 1) in §. hoazanenszs is. tentatxvely

this clade, because members of this species retain the structures that have regressed in both S.

N . . L] -
rmomunganensis and S. negrosensis, and lack an elevated interocellar area. Although plesiotypic

"in these features, S. parvilineatus possesses an incised occipital-carina (state 10.1), partially

obsole_te notauli (state 17.1), and an obtusely'angulate tergum ‘(state 33.1) plus abruptly

truncate sternum (state 34.1) at the base of metasomal segment 2. However these apotypies,

although distinctive in . ( Paurasymmorghus ), have also developed conv'ergently within §. . .

( Symmorphus ). ‘ Coe A :
‘e . . - . ) . , . L S : /\’

Relationships of species ‘of the S. ( Symmorphus ) hooz'anens“is_ group-—The distribution
‘ , : ’ %

of characters amenable to phylogenetic analysis in the S. hoozanensis grc'fup. is inadequate to-

»

completely resolve relationships among all four inclu‘ded specifs (f ig; 83') S. hoozanensisand S.

canlaonicus ate assocxated by two shared modlf ications, namely a dorsolaserally obsolete . P
pronotal carina (state 14. 1) and a ventrally faint to obsolete female eptcnemlal carina (state l. ;w‘
18 172 mmally) Both are regressive apomorphtes and thus potentially unreltable tndtcators of .

’ . -

group Incongruent wrth-thts drstrlbuuon is the presence of a slightly elongate potentlally

plesrotyptc dgpressed »aplcal margin on metasomal segment 2 (state 35 0/ 1) in S hoozanensts S.

ambozrems S aIklmus and S canlaomcus possess a somewhat shorter potenually more derived

/

margm ( state 3s. 1) that could be conStdered mdtcattve of close relattonshtp between them

Nevertheless a s1ster group relatronshrp between S hoozanenszs and S, canlaomcus is more - .

P

) consrdered a reversal towards a seemmgly more plesxotyplc condmon (fi rg 83) The exact A

-

relauonshxps of S. ambotretus and S: alkimus to this lrneage however are lef t unresolved

Kl
a

‘ because the only remammg apotypnes possessed by these specres (state 10 1——mcxsed occrprtal
'carma rn S. ambatretu.s, state 21 1~—reduced propodeal supenor shelf in.S. aIkzmus) are not

' .shared gmong other mcluded members ( f tg 83)

7.
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Relationships of species of the S. ¢ Symmorphus) murarius group—A rigorous

phylogenetit analvsis of this s’pecie"s group will not be presented until the published version of

“ the present work due to ttme constramts lmPOS%j upon the completton of 1hts dtssertatton and

[
> J\

the complextty of the data invelved. Instead, the most tenable,relanonshtps of the included

s

specres apparent f rom the characters presented in¢lables 3 and 4 are brtefh dtchssed Most

characters used to infer relattonshtps wrthtn the group, ap 1b1t consrderablc

o L . ‘
%‘ homoplaS\ throughout the genus rather than congruent patterns of hterarchtcall) sted
".’

synapotyptes Thus the: relatlonshrps proposed below should be cous:dered tentanve as they are

" seldom. clearly supported. SR - I Q

o

A number of specres of the S murarius group posse%s lengthened setae on thc head and .

mesosoma in addition to short pubescence (state 36.1). This apparent apotypyﬂma) have a:i”en o

-only once w1thm Symmorphus, however the relattve dissimilarity of the species w1th lc;tggthened A

(= 7
$etae as a group, suggests that tﬁts feature evolved separately in at least three lmeages. L
L] } A

K

One of these lineages, which mcludesS murarius, S foveolazus S glasunowt and S

’

=)

szchuanenszs is reasonably well establtshed by enlarged cephahc foveae (state 7.1}, elongauon ‘

) of male antennal arttcle 13 (state 13 1 initiall y) lateral evanescenee of the transverse carina of

v

metasomal tergum 1 (state 27. 1) loss -of the basal camna of metasomal sternum

state 30.‘)
- and reductton of the medtan longttudtnal rtdge of metasomal SLernum 1 (s:' la_l_ly"). .
- Within thts ltneage S stchuane \

* '.».::"v;' Q"
ST narrowed propodeal ortftce dorSa

1s, S. foveolatus, and S gla‘sunowz a‘re considered related by a -

- (state 24 1) with. S foveolam: and S. glasu'nowt mferred as, -

“ snster specres on the gaSlS of both loss of male antennal tyloxds ( state 12 1) and the propodeal ;

L%
) - . e R —

supenor shelf (state 21. 2)

S crasszcorms S capmus S angustatus and S albomargmatus form phenettcally

- sumlar cluster of spertes that also possess lengthened setae (state 36 1. Altho gh the exact

) s relattonshtps amonglthese apparently closely related specles is unresolved they may together

' -fgwhe sister group to the less setose 5. decens ‘on the basrs of possessron of a promment .’




cephalic foveal carina (state 9.0.a probable apotypic reversal in the S. murarius group) and

loss of the basal carina of metasomal sternum 1 (state 30.*). ‘

In addition, lengthened setac (state 36.1) also appear to have evolved separately in a

lineage containing S. violaceipennis and S. mizuhonis. Both species are phenetically quile similar

and appear distantly related 10 other taxa possessing lengthened seta¢. They are probably sister

species, although no.other synapotypies could be located.

W\
Relauonshxps among the remaining specxes of the S. murarius group are mainly

unresolved, although a few sister species pairs are apparent. S. tukvarensis and S. nipterotdes
share an inflated posteriorly raised basal carina on metasomal sternum ] (state 30.2) as well as
a ventrally obsolete epicnemial carina (state 18.2),-and are presumably closel_\-' related.
Simi.larly, S. gracilis and S. paralleliventris épp\gar 1o share a sister species relationship, on the

-

basis of dorsal evanescence of the pronotal carina (state 14.2), development on the

mesopleuron of a high reflexed border along the amerior margin of the pseudosternum (state
19. 1) and loss of the basal carina of metasomal sternumn 1 (state 30.*). In ;xddmon S.
deb:lztatus and S. cliens. S. Iucens and S sublaevis, as well as S. allobrogus and S. cristatus,
probably represent three additional specnes palrs Suppon for these sister relationships however,
is base primarily on unanalyzed (pheneuc) sxmllgrxt) . @s species in each pair dxf fer only slightly

from one another.

s

The relationships (;f all }heseE included lineages to one ;nother and to the remaining
species in the S. bturarius group however, dre 51 present unclear. Incfea:.ed resolﬁtion of this
group must await a completé analys}is. with the possiblejnc'lusion of 'rhor‘e data. 4
Impl'ementétion of thié analysis via cofnputer prdgrams such as PAUP gnd PHYSIS, written by
‘ D. L. Swof ford and J. S. Farris respcctively,‘ sho-uldqlallow for a better undefsfanding of the |

¥

available data, while suggesting po'temi‘ally overlooked alternative sets of relationships.

3
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6.2 Zoogeographic Considerations

’ The approach taken here towards Historical zoogeography involves an amalgamation of »
techniques employed by both dispersal and vicariance biogeographers.‘ For example, alttrough

an attempt is made to invoke a minimum of dispersal versus \ricariz\rﬁt explanations for the \
chorological patterns seen within S ymmorphus, region of origiri‘ of the genus is cohsidered : \

despite some justifiable criticism of this concept. by Croizat er al. (1974), Platnick and Nelson ‘>

' (1978) and Rosen (1978).

-

Estimates of t'he time of origin of Symmorphus are hampered by absence of kno'w]edge
about evolutionery rates withirr the genus and lack of a f ossil record, in which vespids as a
group are scarely represented (Burnham, 1978) The entire aculeate Hymenoptera although
known only as far back in the stratigraphic record as the Upper Cretaceous exhibit enbugh ‘
vdi'versity at this time to suggesl that the groTrp may have evo]ved as early as the Jurassic '
(Evans, 1966). The earliest known vespid;, two species belonging to the extinct euparagiine
genus Curiovespa Raenitsyn. are from the Upper Cretaceous (Rasnitsyn, 1975). However,
* several vespids are known from Eocene and Oligocene beds in both Norrh America and Europe‘,

with those from the Oligocene mostly.assignable 1o extant genera (Burnham, 1978). This

‘perhaps indicates an earlier origin for the family than evidenced by appearance in the fossil

~ .. " . -

record alone.

Such a norion is consistent with chorological patterns displayed by some subfamilies of

the Vespidae, where the Masarinae and Polistinae are primarily Gondwaman and the Vespmae
is predommantly Laurasian in drstrrbunon suggestmg that separatron of both continents during
the Mesozorc may have prof oundly affected the evoluuonary history -of the.f; anrrly\ (Carpemer
_ 1981).‘Distributional pattems for the}?lumeninae. which is the sister~group to the lndqmalayan
Stenogastrinae and the Polistinae + Vespinae (Car;renter 1981), are more complex. The stem _
group (fig. 79) is predommantly Gondwaman whereas Eumenes sensu lato is cosmopohtan as

4

.are Some genera of the Momezunua-Mlcrodynerus lmeage Symmorphus is umque in the

P

/
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Eur'r"ieninae in &if
SR

" is seen only m?fﬁg?\*espmae (see Vecht, 1967).

. %) )i:,
N R

That S ymmbrphus may nearly be as old as the Vespinae, which probably. originated

iting a cosmopolitan Laurasian distribution, which elsewhere in the family

toward the end of the Mesozoic, is suggested by more than just similar extant distributions.
Although ranked. as a Subfamily, the Vespinae exhibits similar diversity lo‘ Symmorphus, with
approximately 55 species worldwide, even though its sisxér group the Polistinae is far more
diverse (Sp;adbery. 1973). The vespine species are group into four genera, Pro,vequ. Vespa.
Vespula- and Dolichovespula. Provespa is Indomalayan in distribution, Vespa occurs in both the
Palearctic and Oriental regions (plﬁs New Guinca)‘although it is much more diverse in the
latter, whereas Vespula and Dolichovespula are Holarc'tic in distribu‘tio.n'(Vechl. 1965, 1967). A
Tigorous phyldgenetic analysis of these taxa is‘ unfortunately lacking, but on the basis ’of
structural and behavioral characters Vespa is genei'ally thought to be the sistcr or.slem‘ éroup lo
Vespula énd Dolichovespula, which together éré considered a monophyletic group ( Yamane,
1976; Gresne, 1979), Pr;eneticauy, Provespaéppears quité isolated from these three genera ahnd
so most likely shares a sister group relationship witﬁ this lineage, although this has yei_ 10 be
established. Such a pattém for the Vespinae is entirely éoncordam,with that observed in
Symmorphus, Whereby the broadly Indomal'ayan S. ( Parasymmorphus ) is lhc sister group of S.
( Symmorphus ). which 1 made up basally c;f a prxmanly Oriental sister or stem group to a
Holarcuc clade (figs. 80 81). Thus given the recurrent nature of this pattern in the family and
the mference on structural grounds that Symmorphus is a relatnvely old member of the

Eumenmae (see "Monophyly of S)twmmorphus and relanonshnps to remamder of I:umenmae ).

the genus is hypothesized to have ongmated in Laurasxa at the end-of the Mesozoic. - ~ -

The Orlental dxstnbuuon of S. ( Parasymmorphus ) in conjunction with the ‘
predommantly Onental dlstnbuuon of the S. hqozanensts group, the most basal species group

L .5

of §. ( Symmorphus) (figs. 80 81) reasonabl) suggests that the ancestor of the genus

, ongmated within this regxon of Lauras;a., even though Symmor_phgjs exhibits greatest species
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richness in the Palearctic region. Divergence of S. ('Parasymme’rphus )f rom S. (S ymmow ) |
probably occurred in the earliest Cenozoic of the Orien&al region, although the exact vibariant
event involved cannot at present be inferred. Expansion of the rarrge of S. ( Symmorphus)
north into Asia during the early Palaeocene, aceémpanied by a north-south vicariance,

prebably resuited in production of both the more southerly S. hoozanensis group lineage and

the mere northerl§ S. declivis group + §S. murarir;s group clade. The relatively brief 'par,tia‘l
northern wuhdrawal of the Turgai Sea f rom Eurasia in the Paleocene ( Adams 1981; Milner,
1983) may have allowed wes[ward expansion of this later clade into Europe Subsequent
re-establrshmem of this barrier in the earl_y Eocene (Adams, 1981;_Mllner, 1983) could then

- have separated the “ancestral stock of the S. declivis group in Europe from ther of the S. ‘

murarius group in Asia. .

lnadequaic reselulion of ‘many of the relationships of the species included in these basal
clades, greatly obscures historical events responsible for their present distributions, despite ‘
‘considerable allopatry between presumed relared taxa suggeStive of vicariant patterns. In
addition, the clistribuu'ons of most of the Oriengl species ere very i-ncompletely'khown, since
relauvelv few specimens have been collected from this area. Nevertheless some explanauon of

the geographic history of these groups appears possrble e

Within S. ( Pardsy'mmorphus ), S parvilineatus is as phenetically divergent frém the S.
momunganensis + S. negrosensis clade as species groups are from eée‘h other within §. |
( Symmorphus ). This suggests that a relatrvely old, perhaps early mid- Temary, vxcarram event
was mvolved‘m the producuon ol" these two clades (fig. 82) assummg roughl) equlvalem
' evoluuonary rates in both subgenera Drf ferermatron of S momunganenszs and S. negrosenszs
however probably occurred much more recently, presumably dunng the Plelstocene when

fluctuating sea levels joined and then separa_ted marly of the Phrhppme 1slands (Alcala, 1976).

Reconstruction of the geographrc hrstory of the S hoazanenszs group must await better o

resolution of the phylogeneue relatrorishrps among the mcluded specxes The somewhaL tentauve

#
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sister species r‘elatlon'ship shared by S hoozanensis from Taiwan and S. canlaonicus f rom‘tge

Philippines (fig. _83), is not strongly suppo‘rtedv by geological evidence, since these islands‘

apparentl): had no direct connection with each other in'theﬁast‘(Alcala? 1976). However.

_ during the maximum regression of the Pleistocene seas, the Philippine islands appear to have
.been joir‘led to the sou‘theast Asian mainland via Borneo and Sumatra' while Taiwamewas

- connected to southem China (Darlmgton l957 Alcala 1976). Thus a wide rangmg ancestral

specrets(fcould have<become‘rsolated on these. rslands durmg the earlv Pleistocent, with | |

subsequem‘extir‘rction of the 'mainland stockl producing the pattern seen today. Similarly ,J a

relatively recent restriction irrthe range of §S. alkirnus may have also resulted in its prescm ' ,

di_sjurtct distribu?'on, ‘where S. alkimus alkimus oecurs in Sri Lanka and S. alkrffmus dialeukus is

known only from northern Sufnatra (fig. 62). During the Pleistocene:both these islands wete

* connected 1o the mainland (Darlington, 1957), suggesting that S. alkimus was probably

*

distributed continuously around the Bay of Bengal at some time during this epoch. Extinction _

of the intervening ‘populations to the north, perhaps as late as the lastiglacial‘maximum,
R '

presumably created the disjunction seen today’.
Members of the S. murarius group are: generally found t0 the north of their congeners_.
with those occurrmg m the south%rn portron of the group § range generali) restricted to
| temperate habitats’ at higher elevatron Th\_tlre group as a whole i rs more cool adapted than
. other members of the genus, suggestrng that much of its evolutron probably ot:curred in .

conJunctron wrth the deterroratron of warm climates in the northern hemrsphere at thcend of

¢

the Eocene (Wolfe 1978) The permanent wrthdrawal of the Turgar Sea by this time ( Ad<ms. ’

198L; Mrlner 1983) probably allowed for the frrSt westward expansron of the group mto

Europe possrbly at the expense of the European S declms group lmeage ol' whrch S. declrvls

may be a relict. Wxth the dtsappearance of the North Atlantrc land’ connecuons between Europe .

and. North Amenca by the: early Olrgocene (Matthews 1979) drspersal ol’ the S murarrus group
into North Amenca was presumably via the Bermg land brrdge perhaps begmmng as early as.

the 011gocene when thls connectron appears to have become reasonably well establrshed
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(McKenna, 1975; Matthews, 1979).

The S.rmurarius - 8. sichuanensis - S. Joveolatus - S: glasunowi li‘neage may have been

one of the earliest established within the S. murarius group, based on degree of phenetic
divergence exhibited amoétg theincluded species. The actual vicariant events involved in the
evolutionary history of this lineage cannot presently be inferred, however an initial east-west

P

Eurasian vicariance may have separated the ancestor of S. murarius 'm the west from the :
anceétor of the other three species’in the east “(compare figs. 64 and 65). A suhsequent
n_orth-south\ vicariance in Asia p.robably resulted in the production rqf-ft’he S. sichuanerr;sis
lineage to the south and the S. foveolatus + S glasunowr clade to the north f ollowed by an

east - west separauon of the latter two specres perhaps as recently as the Pleistocene ( fig. 65)

Stmrlarly the vicariant events involved in the separatron of S. violaceipennis and S f
mizuhonis, as well as S. tukvarensis and S. nipteroides, may also have occurred reasonably
early, assuming relatrvely constant evo)uttonary rates throughout the S. murarzus group
Although the exact vicariances involved are unknown, distribution of three of these species in ‘
the Himalaya and S. mizuhonis 1o the north in Asia (figs. A69 74), suggests that development of

barrrers between both sets of sister specres may have been correlated wrth the orogeny of the

’

~

Hrma]aya which was most intense durmg mid- Mtocene times (Adams, 1981) In addition, the

=

vrcarrance that'split S: paraIlelrventrzs in the Afs Mountams of northern Africa from the
western Palearctic S gracrlrs (f 1g 78) probahly occurred only shghtly later grven the phenettc
dlvergence of these erter specres Although many European specres of vanous groups ‘are

: estabhshed in the Atlas Mountams apparently havmg drspersed there via the Iberran Pemnsula

; lthroughout the Quaternary (see for example Williams, 1985) the;mfestor of these two specres

°

})robably reachednorthern Afnca in the late Mrocene when r{a and Af rica were temporarrly

_ connected. (Hstt 1972) Opemng of the Strarts of Grbraltar in the early Plrocene (Hsu 1972)

then presumably created the pattern. observed today i"i ./\'
' ‘ 7
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Origin of the ver) similar sptecres in each of three sister specres pairs, S. debtl:tatus + S.
cliens (fi 1g 7,1/)\3 lucens + S sublaevls (fig. 72) and S allobrogus + S crlslatus (figs. 76. .
77) as well as of the phenetrcally similar S. crassicornis, S. captivus, S. angustatus and S |
albomarginatus (figs. 66, 67, 68) probabl\ occurred rzy)rer recemly in the latter part of the
Pliocene and Pleistocene. During, this time, 1nterruptrons of land connections between Asia and
‘North Amerrca through Bermgra (Matthews 1979) a8 well as those between Japan and the
minland (Mmato et al., 1965) in addition 10 dramatic changes in climate, community
composition and hgbitat type_ ur’tdoubtedfly provided ample oppor‘tunity for vicariant events and
distributional shifts necessary to acco\unt for ?he chorological patterns seen in these sp_ecics.
The presumed close ‘relationship'and phenetic similarity bctween S. crassicornis plus its
relatiyes from thg Palearctic and S. albonidrginatus from the New World, as well as between S.
‘-allobrogus from the Palearctic and S. cristatis from the Nearctic.-_irrdica—ttes,thatb North America .
" was invaded separately by both lineages during the late Pliocene or Pleistocene. Fragmentation
of the rahge of S. albomarginatus during the la‘te Pleistocerte, may have resulted in the
v geographicv:triation encountered throughout the range of S. albomarginatus albomarginatus
and in the 1solatlon of S. albomargmatus mldas in Central Amertca (frg 68). The ancestor of
Y canadenszs probably also dispersed mto North America in the Phocene or Plerstocene -as this
Nearctlc species appears to have close affi 1mt1es with S: debzlztatus from Europe and S cliens

f rom Japan S. projctus the remammg Nearcnc specres is phenettcally rsolated from other ;

members of the S. murarius group and probably represents an. earlrer mvasron f Tom the

- _ ‘Palearctxc perhaps durmg the Ohgocene or Mtocene '

The ma]or htstoncal zoogeographrc events hypothesrzed to have occurred durmg thc

evolutlonary htstory of Symmorphus are summarrzed in Frg 84.

'.‘_.,v.o_'



7. CONCLUDING REMARKS'

It is hoped that this contribution will be a stimulus for further research, as much
remains tQge learncd‘about Symmorphus. In particular greater resolution of the phylogenetic '
rélatiouships of Symmorphus with the rernainder of the Eumeninae, should allow for clearer
mterpretalrons of evolutionary transf ormations within the genus. Drscovery of addmonal

specrmens of S. ( Parasymmwp}rus ). especrally males, or those of the S (S ymmorphus)

hoozanensis group, could prove especially valuable in this regard.

\ The phylogenetic interrelationships of the species of Sygimorp sjare still mz_ri_nly" )
unresolved, particularly }hbse of the S. ( Symmorphus ) murarius group. Clarif ication of these
relationships will ret;uire a more ‘[horough analysis, poscibly irnplemented via computcr .
programs such as PAUP and PHYSIS. Investigation of other character systems, inclu_ding
chromosomal f eatures avnd more complete life history inf ormation; could incrc?e the resoluli‘on

of any subsequent phylogenetic analysis ar the species level.

Continued col'lelc_tion of specimens is warranted, especially in such areas ns the Oriental
region and eastern Asia, where some taxa are currently known from only a few specirnens Such
efforts wrll probably lead to the drscovery of addruonal undescribed taxa, and provrde a more

~_complete understanding of- chorologrcal telatronshrps among the currently recogmzed»specres as

‘wal as mf ormauon on mtraspecrfxc geographxc vanatron

“ The geographrc vanatxon exhrblted by some species of Symmarphus (e.g. S.

albomargmatus) appears to be exceedmgly complex Further mvestzganon of this varratron is

reqmred mcludmg studres of ecophenotyprc factors In addmon techniques such as . Tt

s

electrophoresis should be extremely usef ul in estabhshmg patterns of gene flow arnong

‘ ,popullatrons E

I
7.
7
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<
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This study shou ',be regarded as a preliminary organization of information about the
Lo - ) 5 o * "

species of Symmorphus. Although {t has resolved some problems cohceming the classification
and ev@lution o’the genus, many more remain to be answgred. Hopefully this work will

11

stir‘nulate further research in some of these areas. .
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- Figure 5. S. connexus, dorsal view of mesosoma. - ‘ ' e

Figure 6. S. decens, dorsal view of mesonotum.

o

o ® .
E ; Abbrchauons A’w@ aplcal w1dth of metasomal tergum l bc basal carina; bs,
Whes ’ 0
‘gt )

"‘bqsal sulcus of metasomal‘ﬂternu 2;cl, cl)peus clhﬂ clypeal height; clw, clypeal

wndlh cW, carinal width of metasomal tergum 1 dmes, %Jorsal meseplsternum

>

epc, epxc;lemxal canna fv, cephahc foveae; fvi, cephalxc fovealinterval; hh; head

hexght hw, head wxdth 1ac mterantennal carina: LOL lateral ocellar line; lor,

E
. &

lateral obﬁque'ridge; mem, mesepimeron;_ m!r, median longijtudinal ridge; mn,

. N R
C e a‘

melanotum mtp metapleuron no, notaultis; pc pronotal carina; pcl postcarmal
[} < ; '
..Iength of metasomal terguml pd, propodeum pds, propodeal supenor shelf pn

]

‘ pronolum; POL, posterior ocellar line; OOL, ocular ocellar line;sc, mesoscutum: o
. A . : _— : v .
. scl, mes_o‘s(ut‘e’nu‘m; tc, transverse carina; tg, tegula; tsa, trans-s?nal articulation;

tss, ;rans;scural sulcus;'vmes, ventral mesepisternum.
Eigure 1. S. projectus, frontal view of female head. '
Figure 2. S. decens, frontal view of female frons and clypeus.

Figure 3. S. projectus, dorsal view of female vertex. -

3
. o«

3o : - .

7 -

Figure d, S. connexus, lateral view of mesosoma. ‘ w :

1
R .

Figure®. S. albomarginatus,‘ dorsal view of metasomal segment 1.



e L WL

P e

R R e P Y N“‘('yh
N




I-‘igurgs 9 to 16. Structures and terms in Symmorphus. Scale bars =400 um. Abbreviations:

X

-Fig‘ure 13. S. ambotretus, dorsal view of male head and pronotum.

' .
dmes, dorsal mesepisternum; epc, epicnemial carina; fvc, cephalic foveal carina:

ioa, interocellar area; If, longitudinal furrow; ms, medial sulcus: oc, occipital

o

-~ -
- carina; pc, pronotal carina; pn, pronotum; sme, submedian carina; tc, transverse

carina; t2, métasomal tergum 2.
Figure 9. S. momunganensis, lateral view of mesosoma.
Figure 10. S. negrosensis, oblique dorsé] view of female head.
Figure 11. S. ambotretus, dorsal view of metasomal segments 1 and 2.

Figure 12. S. canadensis, oblique dorsal view of metasomal segments 1 and 2.

Q

Figure 14. S. decens, dorsal view of female vertek.
Figure 15. S. fuscipes, posterior view of propodeu
. . Ca o .

Figure 16. S. fuscipes, lateral view of : mesosoma.

A






Figures 17 to 24. Structures and terms in Symmorphus. Scale bars=400 xm. Abbreviations:
amps, anterior margin of pseudosternum of mesopleuron; bs, basal sulcus of
metasomal slernum 2; ioa, interocellar area: l(:)r, lateral oblique ridge; mir,
median longitudinal ridge; pn, pronotum; psc, posterolatéral projection ¢f .

- submarginal carina; sc, mesoscutum; t1, metasomal tergum 1.: vl, propodeal
valvula; vmes, '\;emral mesepisternum.

Figure 17. S. gracilis, oblique dorsal view of female head énd mesosoma.
Figure 18. S. gracilis,rvemral view of mesosoma. |

Figure 19. S. albomarginatus, ventral view of mesosoma.

Figure 20. S. aibomarginamﬁ; ventral view of metasomal segment 1.
Figure 21. S. foveolatus, lateral vfew of mesosora.

F igure '22.‘ S/ hxizuhonis. iatera] view of mesosoma.

Figure 23. S. mizuhonis, lateral view of propodeum.

Figure 24. S. murarius, lateral view. bf propodeum.






Figures 25 to 32. Structures and terms in Symmorphus Scale bars =400 um, except ﬁlgure 28
where scale bar—200 pm. Abbrevxauons fv, cephalic foveae; mtp, metapleuron;
pd, propodeum pdo propodeal orifice; tc, transverse cafina; ty tyloids; t2
metasomal tergum 2; vl, propodeal valvula

Flgure 25. 5. murarms posterolateral view of propodeum and metasomal segment 1.
Flgure 26 S. foveolatus, posterolateral view of propodeum and memsoma] segmem 1.
Figure 27. S._ murarius, dorsal view of female vertex.

Figure 28. S. sublaevis, male antennal apex.

‘i?‘

Figurex29. S. canadensis, dorsal view of metasomal segment 2.
Figure 30. S. angustatus, dorsal view of ‘metasomal segment 1.
. Figuré 31. S. angustatus, lateral view of propodeum.

. Figure 32. S. crassicbfnis, lateral view of propodeixm. |






" Figures 33 to 40. Structures and terms in S ymﬁzorphu&. Scale bars=400 pm. Aﬁbreviations: be,
: rbasal carinaf bs, basal ‘sulcus of metasomal sternum 2; dmes, dorsal |
mesevpi'stern‘um; dpds, medial depression of propodeal superior shelf; lor, lateral
.' oblique ridge; mtp, metapleuron; pdo, propodeal orifice; ymes, ventral

mesepisternum.

Figure 33. S. angustatus, posterior view of female propodeum.

‘Figure 34. S. crassicornis, posterior view of female bropodeum.

Figure 35. S. tukva‘rensis. oblique ventral view of metasom:;l segment 1.

Figure 36. S. apiciornatus, posterolateral view of pro.podeum.

-Figure 37. S. a;}iciom;ztus.'lateral vicﬁ of propodeum.

Fiéure 3. S. bifasciatus, latera;i'view.of mesosoma.

o - A ,

- Figtfre 39. S: allobrogus, lateral View of mesosoma.

S 7 . _ L

~ o /

."" N

Figure 40. S. debilitatus, lateral vidw of mesosoma. - o e

- o

,\\\ /






l Figures 41 to 48. Structures and terms in Symmorphus. Scale bars =400 uin. Abbreviations:
aﬂlg. apical margin of metasomal segment 2; ha, hume;al angle of | pronotum;
iac, interantennal carina; pc, pronotal carina, sc, mesoscutum; sme, submedian
carina; t1, metasomal tergum 1;°t2, metasomal tergum 2.

Figure 41. S. sublaevis, oblique dorsal view of metasoma.
Figure 42. S. lucens, oblique dorsal view of metasoma.
v.Figure 43'. S. allobrogus, oblique posterior view of propoddum.
Figure 44. S. connexus, oblique posterior view of propodeum’.
Figure 45. S. debilitatus, obbligue dorsa'l viéw of female head and mesosoma.
. Figure 46. S. connexus, oblique dorsal view of female head and mesosoma.
Figure 47. §S. bij:;sciatus‘. oblique dorsal view of female heéd and mesosoma.

Figure 48. S. projectus, f rontal view of frons and ciypéus_.






Figures 49 to 54, Structures and terms in S ymmorfhus. Scale bars=1.0 mm. Abbreviations:
amg, :;pical margin of metasomal segment 2; bs, basal sulcus of metasomal
sternum 2; pdo, propodeal orifice; psc, posterolateral projectioh of .submarginal
ca;ina; t2, metasomal tergum 2;.vl, propodeal valvula. e

Figure 49. S. momnéénensis, posterdla-teral view of prqpodeum.A
" Figure 50. S negrosensis, posterola_teral vi’ew of propod\mm. '
-Figur,e 5}. S. alkimus, posterolateral view of prbpoc}eum.
Figure 51. S. »allvcimu;v.'lateral' view of metasomal segments 1 and 2.
Figure 53. S. 'n‘io.mu.ngt.znye;zst;s._lateral view of ‘m.etasomgl segments 1 and'2_.

- Figure 54. S. gracilis, lateral view of metasomal segments.1 and 2.






Figures 55 to 60. Structures and terms in S ymmorkhu;. Scale bars =0.5 mm, except figure 55
‘'where gcale bar=1 Omm Abbreviations: cl, clypeus; pc, pronotal carina.
F igu;r'c 55. S. ;nomunganens[s:. amerior.f a;é of pronotum.
| Figure 56. S. decens, male cll)/péus.
Figure 57 S. alkimus, female clypeué. S
W Figufe 58. S. allobrogus, fe'malevclypeus‘.
ﬁéure 5.5 viofaceipenhis, female clypeus.-

Figure 60..S. connexus, late.r,alﬂv:"e'w of female head. )
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Figure 61. Geographical distribution of S. parvilineatus, S. momunganensis and S. negrosensis.

\



219

19
sisuasolbau ¢ ==

sisusubbunwouw S Y

_sniosuyiaiod s |l




Figure 62. Geographical distribution of S. hoozanensis and S. alkimus.
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Figure 63. Geographical distribution of S. ambotretus and S. cdnlaonicus.,
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Figure 64. Geographiéal distribution of S. declivis and S. murarius.
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Figure 65. Geographical distribution of §. foveol&tus, S. glasunowi and S. sichuanensis.
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- Figure 67. Geograph{cal distribution of S. angustatus and S. decens.
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Figure 68. Geographical distribution of S. albomarginatus.
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Figure 69. Geographical distribution- of ‘S. violaceipennis and S. mizuhonis.
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Figure 70. Geographical distribution of S. bifasciatus.
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Figure 71. Geographical distribution of S. debilitatus and S. cliens.
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Figufe 72. Geographical distribution of S. connexus, S. lucens and S. sublaevis.
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Figure 73. Geographical distribution of S. canadensis and S. projecius.
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Figure 74. Geographical distribution’of S. tukvarensis and S. nipteroides.
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Figure 75. Geograf)hical distribution of S. fuscipes and S. apiciornatus.
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Figure,76. Geographical distribution of S. allobrogus. .
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Figure 77. Geographical distribution of S. cristatus. |
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Figure 78. ‘Geographical distribution of §. gracilis and S. paralleliventris. ’
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F igure 79. Major lineages of Eumeninae according to Carpenter and Cumming (1985), showing

- proposed phylogenetié position of Symmorphus.
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TQ\ . .
Figures 80 to 81. Alternative hypotiftsized cladistic relationships of subgenera and species

glloups of Symmorphus. Numbers bélow a clade denote apotypic states (from

-

Tables 3 and 4). Apotypic states that have arisen in some but not all members of
a taxon are placed in parentheses to indicate homoplasy. .
_ Figure 80. Assuming states 33.0 and 34.0 as plesiotypic. - .

Figure 8‘1',. Assuming states 33.1 and 34.1 as plesiotypic.
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Figure 82. Hypotﬁesized_cladistz relationships of spécies of . ( Parasymmr')'rphzi} ). Numbefs

below a cla‘de; ehote apotypic states (f tom Tables 3 and 4).
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Figure 83. Hypothesfzed cladistic relationships of species of S.‘Q&y;nn;ofphus ) hoozanensis,

-+ “group. Numbers below a clage dehétenapof);pgc; states (from Tabiles 3 and 4) .
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Figure 84. Generalized historical zoogeography of Symmorphus. Solid nlines Mdicate eariy
- ’ éenozoic eveht_s, whereas broken lines indicate later Cenozoic events without
r;eccssziril_\' ir;lpl);ing one-siep disper§al vrourtes“ (see“ text f orlﬂdetails). 1
Divergen;e of the ancestral stock of S.( Parasymmofphus‘) (A) froni that of
S ( Symmor phus) (‘intemode 1;2) at the begirining of the Cenozoic. 2)'
Divergence of.the S. hooza(lxenszjs‘group lineage (B)f rofn the S declivis group‘
+ S. murarius grouis’lineage (imérrfode 2-3) dilring the early Pﬁleocene. 3)

Di:'ergenéé of the ancestral stock of the S. declivis group (C) from that of the

Y

'

S. murarius group (D) in the-early Eocene.
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