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sYsoPsIs  
Twnty-four Recent and Tertiary species of Enibioptera of the Europenn and Meditcrranean 

One old species of 
The treatments of knoivn species iisually are based on holotypes, 

The reference list is intended to include al1 papers on the systematics 

regions aie recognized and revised. 
En?bin is placed in synonymy. 
or othcr type spcciniens. 
aiid biology of Embioptera occurring within the geographic scope of this work. 

Siiie of these are nea species of Enzbin. 

I S T R O D U C T I O S  
EXCEPT for the recent work of Dr. Renzo Stefani of Sardinia, no great effort has been 
niacle to collect or study the Embioptera in the regions here considered. The writer 
is monographing the order but  his estensive fieldwork to gather adequate study 
material has been confined to  the major evolutionary centres of the order-the 
Old ancl Kew II*orlcl tropics and Australia. Consequently, the present ctudy can 
be considered little more than a consolidation of information based on a review of 
the literatiirc and the fen. available cpecimens scattered in museiims, chiefly in 
Europe. I t  is hoped that this comprehensive coverage will encourage resident 
u-orkess in the &xliterranean region to derelop an interest in the orcler and at  least 
to niake adequate collections. 

Colli~ctill; J l t t h o d s  
S o  snrnple of Embioptera i j  of much \-alue unless it includes at  Ieast one aduit 

Such specimsns eshibit the principal characters iised in clnssificaticn and 
-4clult females, although identifiable vithin a limited región, 

L-nfortunately, adult males of most cpecies mature 
During the greater part of the 

r i  male. 
sprcies iclentification. 
are only of seconc1ar~- value. 
dtiririg a liniitcd season ancl clie so011 after mating. 
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ycar- tlic colonics coniprisc' aggrcgations of adult fcnialcs and tlicir broocls of nyiiiplis. 
In  tIie 3Icciitcrraneaii regim cven tlicsc are moit iikel>* to be encountcrd duriiig $e 
\vintcr ancl spring rain?. season. i\.itli iiicreajiiig ai-ictity anci iicat of swii&r incl 
fall, niost enibiids confine tlicir activity to thc cleptlis of the soil aiid must be collected 
by tcdious esca\-ation. 

Tlicrcforc., tlie bcst nay to  obtain adult niales is to collect nyrnplis d i \ - e  aricl rear 
thc-m to maturitJ- in laboratoq- cultures. If not c l i j rn4 ,  siicli cultures can be 
mair.taint.cl inclefinitely aiicl \vil1 yicld hrge series of acltiltj for variation stuciiec 
as \ve11 as for disti-ibution to museiims. 

The collector 
should 60 into the fielcl ivitli a digging tool, siich a j  a geological pick, tn'cezcrj, via!? 
of alcoliol, ancl a ntinibei of large gl2.s or plastic shc11 vial; (aboiit I jn, >.: j in., \vith 
straight sicles) witli tight cotton stoppcrs. 

In the 3Iecliterranean climatic zonc most embiid colonies \vil1 be founcl undc-r 
stoncs in placcs ~ v i t l i  a l  lcajt vcstiges of native 1-egetatiori. In spring or early 
summer, adult males rnay be founcl in the fielcl aiicl killecl and prcseri-ed in vials of 
alcohol. Tlie other occiipants of the colony shoiilcl be ta1;í-n alive. First pack a 
culture tiibe witli habitnt material, sirch as clead oak lea\-es, dry grasz, or bnrk 
fragnients, befoi-c introcliicing thc insccts. These are best caught b ~ .  trnpping theni 
in a scctioii of silk gallery \vliich can be tlim transferred to the tiibe. Embiicls also 
can be causecl to run backtr.arcls into the tiibe and this reduces the hazarcl of injur!- 
with tlie pinch of tweezers. 

Thc tube culture \vil1 support a t  least a dozen embiids but more can be collectecl 
if the larger fielcl Iot is soon established in a larger container, S U C ~  as a jar. 

Immediately aftcr capture, the embiicls \vil1 begin to spin nen- galleries in the 
habitat material which also serves as food. Periodically drops of water shoiild be 
pipetted into the container to maintain slight dampness. After the culture becomes 
thoroughly webbed, and soniewhat crowdecl, it i; advisable to supplement the diet 
with lettuce leaf laid 011 the silk surface beneath the stopper. Aboiit every third da? 
the old, uneaten leaf should be removed and replaced with fresh. 

FIatiiring males teiid t o  rest iii upper galleriec xvhere tliey can be trapped and col- 
lected. If tlie original fielcl lot ivas small, the first males should not be removed 
iintil i t  is reasonabI? certain mating has occurred. -4s a culture flourishes, one can 
afiord to collect associated adult females, eggs, and nymphs. It shoiild be noted 

' 

that  some species may be parthenogenctic. Hnploeiiibln solicri (Rambur) reprocluces 
1 esclusively by parthenogenesis on ishncls in the Tyrrhenian Sea. 

The culturing activity often alio yiclds specimens of \-arious parasites associated 
4 with enibiids. Sonie rultiires rnay fail due to patliological agents, notably infestatimi 

.1 

Fortunatcl!., embiicls are ahout the e a k t  insects to ciilture. 

<*+ 
Ivith sporozoan parasite5 of thc genLis D;'plocJstis. 

Gt9iit.ro.l Biology 
The habitat and biology of blediterrancan embiidj rnay be espected to be quite 

similar regarcllcss of their cystcrnatics. The prime go\*erning factor i j  tlie highl; 
seasonal climnte \vith a pi-oloiigecl siimmer clry season Ivhicli tends to restrict tli? 

A 



E ~ I B I O ~ ' ~ ~ l ~ R . . \  OI: ELROl'I . :  X S I )  T H E  J I E D I T E R R R . . \ S E . I S  K E G I O S  277 

occurrencc to soil Ic.\*c.ls. Colonies are most rericlily cncountered tiiicler objects on,  
the ground, such as stoncs, logs, dry cattlc droppinp;, etc. The  silk gnllcries ramify 
amongst vegetati\-e debris iinder ancl aroiind such objects ancl, a> the soil cracks 
ivith increasing dcsiccation, the giillerica estend clown tliese openings to cooler, 
damper clepths. It i j  probable that  sonie species come iip from these levels at night 
in the dry season to feecl. At siich tinies thc:. ma!. carry back bits nf lraf for con- 
sumption ii: the subterrancan retreat. 

The 
males mate and soon dic. Tlieir mandibles are used as clasping organi'ín'mating 
ancl not for ingestioii of food (the gut of aclult males i j  de\-oid of food). The nymphs 
ancl parent females retreat to soil cleptlis'durins the dry season but return to the 
surface ivith thc firjt winter i'ains. 111 regions esperiencing cold \vinter periods, the 
embiids rest completely enclosecl in cocoon-like chambers in the galleries. They 
break out and resume activitj. cluring intermittent warm winter periods. Oligotonin 
~iigvn Hagen, occurring in the south-erliterq. portion of the 3Iediterranean region, 
niay not ha\-e a fisccl anniial cjr le  aricl any'.stage or ses  may be present a t  any time 
of the year. 

Ectails on the biology of Necliterrancan embiids ma!. be founcl in papera by tlie 
following aiithorj : Delamare Deboutteville (1946, 19-19). Denis (1g1g), Friederichs 
(I~oG, 1923, 1934), Kusnezol. ( I C ) O ~ ) ,  Ledous (IgjS),  Liicas (ISjg),  Mchieli (1gj6, 
ig jS) ,  Stefani (19j3, ef seq.) ,  Taborjky (193s). 

Sesuril maturit!. probablj- occurj once a year iii tlie spring or eaily summer. 
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Zoogeogvnp J! ic Co izsidevnt ioiis 
Embioptera essentirillj. are tropical inaects and the regions here considered repre- 

sent the northern and western margins of the Ethiopian and Asian embiid faunas, 
respectively. The Baltic Amber fossil Electvoeiribia nirfiqiin (Pictet) sliows that  the 
order ranged into northcrn Europe cluring the earlj- Tertiary. Today the most 
northern liniits are in the Crimea, the Bulgarian littoral and European shores of 
the JIediterraiiean Sea. In  more soiithern latitudes of Europe, siich as Spain, and 
Sor th  Africa, the orcler ranges \ve11 inland and to higher altitudes. 

Collecting to date, especially in eastern Mediterranean regions, has been neglected 
and we Iiave little basis for meaningful zoogeographic conclusiona. Also, caution 
must be esercised because embiicls are easily transported in human commerce and 
species have been moved about diiiing thousands of years of ancient commerce. 
It is posible for a gix-en area to hai-e been populated as a i'esult of a single intro- 
duction ancl centuries of inbrceding of the limitecl gcne pool coiiceivably could 
produce a population somewhat clistinct from aii\- other (as in island iiitroductions). 

O!iSqoto;izn ~ i g v n  Hagen, a nieniber of a species-group centred in northern India, 
a.pparently has been mol-ed ivest\varil (perhapj beginning in early caravan traffic) 
and is nox  well establisiiccl along the south-eastern Mediterranean littoral and u p  
the Sile valle!. into Suclan. Eiiibicz scxi:iiji \l'estn.ood of tlie Sile region appears 
to have been artificially carriecl to Crete and pojsibly other areac. 

Escept for thc abo\-e specics, thc. Enibioptera of the Necliterranean area are native 
to tlie region, j.et siibject to artificial moi-ment  \\ ithin this range. Hnplocmbin 

c 
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T'crlioefi, of tlie otticnvisc OiieiitnI-Inclo-.~iijti.alian fariiily Oligotoniidae, is the ortly 
genus rcstricttcl to tlie JIecliterranean region nrid niust liave bcen derived from 
-4siatic stock (there are no endemic oligotomicls in -\frica). Eirrbia \\-estu.ood i j  the 
best represented gí'iiLij in the area and i t j  3leditcrraiiean species comprise a distinct, 
detacheci segment of tlie Ethiopian fauna in whicli tIie gerius is an iinportant element. 
I t  \voulcl appcar tlint tlie Eiiibi's fauna movccl iiito tlie region from tlie \vester11 side 
of --\frica inacniucli as al1 of the enclemic species are conccntrated ir. the western 
Neditcrranean aiid IIOIIC liave becn collcctecl aroirncl tlic' easterri estremity of the 
Sea. 

I n  the JIidclle East tlie gerius E~i i l in  is replaced by Pi7.1ci~bicr, Davis, a genus centred 
in north-n-estern Inclin and Pakijtan (\\-est). 

Thij, i iowver, mn!- rcílect a lnck of collecting. 

;\C 1; S O\VL E D G3I E S T C 
This paper is a unit of a world scoye rnonographic treatment of the Embioptera 

supported by research grants from the Sational Science Foundation and the National 
Geographic Society, botli of 11-ashington D.C. An introductory volume dealing 
\vith general topics and a \\-orlcl classification of genera is in preparation, as \ve11 as a 
serics of larger voltimes clealing with the spccies of the Ethiopian, -4sian, -4ustralian 
ancl Kew IYorld faiinas. 

Part  of the present study \vas conducted in severa1 museums of Europe and this 
\vas followed by research on specimens borrowecl from the institutions listecl beloLv. 
The writer is gratefiil to the named individuals for their cooperation ancl assistance. 

Belgium : Institut Roya1 
des Sciences Katurelles de Belgique, BTuseiles (H. Synave). Denmark : Vniver- 
sitetets Zoologiske Xuseum, Iíabenhaven (A. Kielsen, S. S. Tusen). England : 
(B.M.K.H.) British 3Iuseum (S.H.),  London (D. E. Iíimniins). France : Laboratoire 
-4rag0, Bayuls-sur-Jíer (C. Delamare Deboiitteville) ; 3luseum Kational d'Histoire 
Katurelle, Paris (S. Iklner, J. Carayon). Germany : Deutcches Entomologisches 
Institut, Berlin (11.. Hennig) ; Humboldt-Universitat zu Berlin (St. l'on Keler) ; 
Geologischen Staatsinstitut in Hamburg (E. l'oigt, ]V. Hantzschel) ; Staatliches 
3Iuseum für Katurkunde in Stuttgart (\Y. Richter). Hungary : Nagyar .Kemzeti 
Nuzeum, Budapest (2. Iíaszab). Italy : Museo Civico di Storia Xatiirale '' G. 
Doria ", Genova (F. Capra) ; Universita di Cagliari, Sardinia (R. Stefani). Poland : 
Polska Akademia Xauk, IS'arszawa (J. Kast). Portugal: Lisboa (E. Luna de 
Carvalho). Spairi : Museo de Zoologis, Barcelona (F. Españolj ; Instituto Español 

, de Entomologia, Nadrid (G. Ceballos) ; Colegio del Salvador, Zaragoza (R. P. L. 
Palazon de Lattre, S. J.). S\veclen : Zoologiska Institution Lund (P. Brinck). 

,. 1 75 ' Switzerland : Katurhistorisches 3Iiiseiim, Base1 (E. Sutter). L'nited States : 
(1I.C.Z.) Museiim of Comparative Zoology, Cambridge, 3Iass. (P. J. Dariington) ; 
(C..X.C.) California Academy of Sciences, Can Francisco (Author's collection). 

Austria : Katurhistorische Nuseum, 11.ien (JI. Beier). 
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C E S E R X L  E S P L A S A T I O S  OF P I G C R E S  
The figures in this paper \vere drawi by tlic author and are based on tracings of 

Tiie \-arious figures are seldom 
.in attenipt has iwon macle to slioiv degree of scierotizatio-i 

photoniicrographs of clenrecl sliclc preparations. 
d r a w  to tiie sanw sca!c. 
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b>- liiie thicknes and shnclirig. Thc hasitars:il: 
cliactotasj- nncl pg-like microsetae (echinulations) are accurritely representecl, 
otherwise setae generally are omittccl. Ei-plmicifioii of s~~i i ibo l s  : g = niiitli abdomi- 
nal tergite ; 10 L = left  hemitergite of tentli segment, 10 LI’ = process of 10 L ; 
10 R = right hemitergite of tenth segment, 10 RP = process of 10 12 ; JIF = median 
flap of 10 13 ; JIS = mccliari sclerite of tenth tergite ; EP = epiproct ; H = li!*pan- 
drium, or ninth abclominal sternite, HP = proccss of H ; LCB aiid RCB = left and 
riglit cercii.;-basipodites ; LPI’T and RPPT = lrft ancl right paraprocts, 1,PPT P = 
proccsj of left paraproct. 

Generally i t  will bc ea5ic.r to identifj- Inale specinirns of a spccies b!. i-eference 
to the figures tlian b!. tlie IIX of the kc5.s. 

1Iembranou.i a r m  are stippled. 
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. ELECTROEMBIA 
2 

/ 
I Fosilized in Raltic Amber . . 
- Recent species . . _. . 

- -411 instars \vith one hind basitarsal papilla. lIales apterous or alate . 3 

2 -Al1 instars \vith n r o  ventral papillac on hind basitarsus. hiales altrays apterous 
H A  PL OEMBIA 

3 Adiilt males altvays alate; wing vein X1 (R,+J always unforked. Basa1 segment 
Itight tergal process (10 RP) acutely 

Basa1 segment 
Right tergal process in- 

Left cercus with a simple inner lobe or espansion 

Left cercus bilobed, with aii inner-basa1 lobe and a 

of left cercus unlobed nnd non-echinulate. 
triangulate, separated frorn hemitergite (10 R) by mernbranous area, 

of left cercus lobed and echinulate on inner surface. 

OLZGO TOMA 
- hdult males apterous or alate; u.hen winged, 31.1 always forked. 

conspicuous, right hemitergite unifornily sclerotized to  its base . 4 
4 

- Adult males always apterous. 

Adult males apterous or alate. 
EMBIA 

larger, dorso-media1 dista1 lobe . CLEOMIA 

Family EhlBIIDAE Biirrneister, 1S39 
EL ECTR OEMBIA Ros5 

E!zcimwSicz Ros ,  19j6 : 7 j .  

Type-species. 
Distribution. 
Diagnosis. 

Eiizbin mitiqiin Pictet, IS j4, by original desigiiation 
Tertiary fossils iii Baltic Xmber. 

3Iales apterous. uiiiformly blackish ; superficialiy reseinbling apterous males of 
Evrbin. Terrninalia with niembraiious, media1 cleft of tenth tergite esceptionally broad at 
base ; median flap (MF) elevated, ridge-like, niicro-ecliiniilate anteriorly, caudally continuous 
with inner inargiii of right hemitergite (10 R) which has a small, spinc-like apical process (10 RP) ; 
process of left hcriiitergite (10 LP) projected straiglit back, txvisted and terniinated as a ve- 
h e ,  acute point ; caudal niargiii of composite left parnproct (LCB j LPPT) bearing a broadly- 
rounded, rnicro-ecliinulate lobe ; basa1 segnient of left ccrcus gradually espanded frorn base to 
apes on inner side to becorne peculiarly n-edge shaped, iiiiier siirface esterisively niicro-echinulate. 
Hind basitarsus with t \vo ventral pnpillae ; plantar setae rrither sparse. the basals miich larger 
than the distals. 

Remarks. It appears to 
have affinities tvith other genera, such as R h q z d o c I i ~ ~  Enderlein nncl C/:¿nvizbin 

A‘ . 

Tliis genti; is not closel!- relnted to  Eiiibín 1-atreille. 
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iiyrnphs xnd adiilt feniales oí I : ~ ~ Y O  frorn tliosc of Ewbin bccaiise of tlic sirtiilnr iiunibcr of basi- 
tiirsal papillac. However, tlie o n l ~ .  spccies of Eirrbio kiio~vii to bc syiiipirtric \vith nigra is 
.w:,i,c;!j,i \Vcst\vood, whicli Iias light browii to goldrii iidiilt fcnixles in coiitrast to thc iiniforml:. 
bliickijli broun cdoratioii of adult fcniales of x i g w .  -Yigra fcimles nljo are sniallcr arid niore 
slcndcr in body proportions. 

General distribution. Sorrhern IYI)I.\ \vect\varcl througli P.\IXSTAS, =\FGH.-\SIS- 
’]..AS, IR..IS, IR-AQ, .AR.J.EI.A, and ISR.IEL to thc- Sik J’nllej. ancl Sc~as .  The most 
\vesti.rn record in thc 3Iiditerrariean region is in TRIPOLI. -4 comples of relatecl 
ipecies, inclucling 9rizi.a itself, occurs in northern India and t l i i j  mnj- be iegarded as 
riigrn’s region of origin. From th i j  centre the speciej must h3i-c sprend westward 
i i i  man’s ancient and moclern comniei’ce. - 31ore rccently the species has become 
establijhecl in soiith-lvejtern USITED ST.\TES, north-wcstcrn ’\ íESICO, aiid aricl inland 
iegions of eastern AUSTR.ALI.4. 

Nediterranean record-. EGTPT : Island of Rhoda, Cairo, (11 .C.Z.) ; Heliopolis, 
I pair, I . s . 21  (H .  St J .  B. PlziZb~~) (B.3í.X.H-9.’; LIBYA : Tripoli, males a t  light 
íB.3I.X.H.) ; ISRAEL : Jericho, j males a t  lighí: 9.ii and 9-11 . \ - i i . ~ g q  ( J .  Tafiulrlzi) 
(B.X.S.H.) ; Jericho, I male, zS.V.IS (E .  E .  A u s f c n )  (B.3I.X.H.) ; S e a r  Jaffa, 
I mali-, 2 . i s  . IS (E .  E .  A ttsfcit)  (E.31.S.H.). The collector must espect to encounter 
tiiis spccies almost anj.where .in So r th  Africa and tlie eastern 1kditerranean region. 

9 ’  . 

HAPLOEMBIA T‘erhoeff’o 

Embia (Hnploeirrbin) Verhocff, 190-1 : 201. 
Hnploentbin Verhoeff ; Enderlein, 1909 : ISS. Davis, 1939 : 561. 
Uifyle Friederichs, 1907 : 2 7 2  ;t>ye sp. : Embin sdieri liamburj. 

G.~?rrrnbia Ross, 19-10 : 664 [Iype sp. : Gjrrieinbin fnrsn!is Ross]. 

Davis, 1939 : j61 [as syn. of 

Stcfnni, I g j j  : 1x4 [as syn. of 
Hnjdoeiiabia!. 

Hnp!oe>irbiaJ. 

Type-species. 
Distribution. MEDITERRASEAS and BLACK SE.-\ regions. Parthenogenetic form 

of type-species introduced into CAS.-IRT IBL.-\SDS, XADEIRA, aiid S.JT’. USITED 
STATES. 

EmOin solieri Rambur, I S ~ ,  by original monotypy. 

Diagnosis. Syiriphs aiid adults distinct froni al1 other Rccerit species occurring withiii geo- 
grapliic scope of this paper iii the posssession of two instead of oiie hind basitarsal papillae. 
3Ialcs always apterous ; head gross, eyes sniall ; manclibles ver? elorigate and tapered distad, 
apices estending weli beyorid labra1 margins, bases broad and often dorsally cariiiate ; sub- 
iiieiituin broader than l o q ,  sclerotic, niargins inflesed. Terniinalia as in Oligoforrra, xi th  tenth 
hemitergites basnlly fused ; left process (10 LP) narro\!-, tivistcd ; right process (10 RP) acutely- 
triaiigulatc ; epiproct (EP) large, fully esposed. Left paraproct (LPPT) fujed to left side of 
li~yandriuni process (HP),  thickened caiidally but iiot developed as a distiiict process. Left 
cercus-basipodite not forming ;1 complete ring or mesally-lobed. Rasal segment of left cercus 

Feniales : Siniilar to niost Evibin feitinics b u  t palcr, lackiiig sclrrotization i i i  genitalic region, 
4 eiilarged biit not devclopiiig a distiiict lobc, surface devoid of echinulations. 

aiid posscssing a sccoiid hind bnsitarsal papilla. 

lo S y n o n y n y  coxipictc., cirntions inconip1c:c 

-_ . - --- ------------ 
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Hojblooabin males show a Iiigh degree of iieoteiiy, which must con- 
stitute an adaptation to  tiic long summcr dry season prevalent in its range, which is 
ecologically marginal for the order. One species, solieri, has been wiclely dispersecl 
in man's hiediterranean commerce and it woulcl be difncult to cletermiiie the region 
of origin for the species. The recent discover). of so striking a species as #nZntti 

Remarks. 

i 

, 
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Stefani (Igj.3) in the uwtern Jícclitcrraneaii icgion indicates a possibility that addi: 
tional speciec c.ili be discovered as more remote regions of thc circum-Nediterranean 
area are thoroughl). collectecl. 

.A number of unrelated specics of the ordcr from diverse regions of the xorld have 
been assigned to the genus biit these have bcen removed ancl the u-ell-clefined concept 
is limitecl t o  t h t  three species ivhich can be idcntified bj- use of the follcnving key : 
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- 

2 
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ICES TO SPECIES OF H A P L O E ~ ~ E I A  ( '~IALEs)  l 1  

\-ery largc (body length greater than r j  n im.) ;  prothoras aiid legs as dark'ai're- 

Smallir (botly leiigth lejs thaii 13 nim.) : prothoras yellnlvish, paler than remainder 

3Iandibles with baso-lateral niargins eleva ted, cnrinatc; k f t  paraproct with caudal 

Nandibles with baso-lateral margins not elc\.ated ; lobe of left paraproct very large 

rnainder of iiisect 2 

of insect . solieri 

lobc simple . * : , pnlaui 

. megacepholo and bilobed . ,.. -. . - 

Hnploembici solieri (Icambur) 
(Test-fig. 20) 

r '. 
Etitbin solizvi Rambur, 1S42 : 313. \\'nlker, 1Sj3 : 531. Brauer and Loar ,  i S j 7  : 34. Hagen, 

1S66 : 2S3. 3IcLachian, 1S77 : 37G. Girard, 1S79 : 296. L u c s ,  ISSO : 97. Girard, ISSI : 
136. Lucas, I S S ~  : I S ~  ; rSS3 : 26. Hagen, rSSj : 193. Grassi, rSSg : 6. Caussure, 1S96 : 

i 340. Grassi and Sandias, 1SgT-gS : 39. X'avás, 1900 : S. Enderlein, 1903 : 430. .Le@, 
1904 : 36j .  liimsky-Korsakov, rgo j  : 432. Jakobson-Bianki, 190j : j o i .  Friederichs, 1906: 
21s. h-ads, 1gc8 : 49. Kusnezov, 1910 : 223. .Rirnsky-iíorsakov, 1910 : 1 j3 .  

Iirauss, 1911 : jo, 
figs. Rimsky-Korsakov, 1g12n : 17 ; 1912b : 610. Enderlein, 1912 : 67, fig. 39. Cchulze, 
191 j : 40. Savás, 191s : So [Xtjorca record]. Friederichs, 1923 : 11 ; 1934 : 409. Tabor- 
sky, 193s : 110. Davis. 1939n : 561, figs. 1-4. Delainare Debouteville, 1946 : 201. Xgs. 
Stefani, I9j3b : S4 ; Igj3C : 210 [copulation, genital organs], fig. I ; Igj3d : 7 [cannibalism] : 
1954: IZI [parthenogenesis] ; I g j j  : 110, fig. I [systemnticsl; 1gj6n: 169 iparthenogenesis] ; 
1gj6b: 1 2 7  Lparthciiogeiiesis]. Nichieli, 19j6:  90. Ross, i g j 7 :  j i ,  figs. [Califoriiia!. Gilyarov, 
1957: g j .  3Iicliieli IgjS: j z j .  Ctefani, ig jgn :  622 [parthenogenesis]; i g j g b :  I [partheno- 
genesisi ; i g j g c  : 3 [key] ; igjgd : I o j  [parasitism and parthenogenesis] ; 1960s : S7 [para- 
sitismj ; rg60b : I I O  [records] ; 1960c : 2 7 7  [parasitism and parthenogenesis] ; 1961 : 36 
[sJ-stematics;. 

Hn.pIoen:bin solievi (Rambur) ; Verhoeff, 1904 : 201. Enderlein, rgog : rSS. 

Eii:bia (Dityic) solicri (Ranibur) ; Friederichs, 1907 : 2 7 2 .  
Eiiibin faarlcn Iiusiiezor, 1903 : 20s [Type locality : Criiiien? ; 1904 : 13s. Redikorzew, 

Embia  ( D i t j k )  fmiricn Iíusiiezov ; Friedericli;, 1907 : 2 7 1 .  
Hnploembin ini!i.icn (liiisnezov) ; Jcrauss, 1911 : j 3 .  Enderlein, 1912 : GS, 102. Taborsky, 

Eitibin grnssii Friedcrichs, 1905 : 2'7 [Type loca!it)- : Sicil:,-, probably Cataiiia, no desig. type]. 

DitJ,le pvnssii (Triederichs). 1907 : 2 70. 
Evibin (Ditj,lt-) g m s s i i  Friederichs ; Iirauss, 1911 : j i  [as ss-ii. of solieril. 
E iubin  (llnplcvir!bin) g r m s i i  Friederichs ; Stefani, 195 j : 114 [as syn. of solieri]. 

f c r n . i l L . s  sholilci lic smaller and more p l c ,  yclio\v-l>roivn t!ian thosc of ~?(i. 'ti:ti nnd ~:: iqncip;~a!a .  
la!tc: is kriou n enly ímni  its Iiolorypc. 

190s : S3 [eyej. 

193s : 1 2 2 .  

Davis, 1939 : j 6 1  ;as s p  of so'ieri]. 

Davis, 193gn : j G z .  Stefani, 1953 : 113 [as syn. of so!it-vi]. 

r, 

i1 H .  sol i i r i  has a parthcnogcnetic forni \ v i i k l i  caniiot bc kcyccl out a t  presrnt. Its nyniphs and 
The 

c 



HnpioL,iuLia gvncsii (Fricdericlis) ; l~iidcrlciii. 1912 : Gg. 
.I:ni¿iz ccplin!o!zs Snv5.i. 190s : j o  [Typc locality : Spniii : " Oriiiiiclii (.\licante)," types lost?j. 

EnderIein, 1912 : G i  ras syii. of 5 d i c v i ; .  Davi.3, 1 ~ 3 9 n  : 
jGj [as prob. syn. Of I < n ! L i i ~  vcir?:b!ivi:. 

Haplnmibia c o d i m i  ~ ~ a v h ,  1922 : 126 [Type locality : 3Iorocco : Ceuta. xna!c in Barcelona 
11us.j. Stcia!:i, iqjj : 1x4 [ a s  syn. of sol irv i : .  

G~.i?tv;Cin tnYjn!i.q l h ~ s ,  1940 : 644 [TyIjc locnlit!- : Clayto:i, Cnliforiiiii, fciiialc iri Cnlif. Atad. 
Sci.]. 1944 : 496. Ctcfaiii, i o j j  : I I J  syii. üf s d i e v i ; .  h r . 5 ,  i l j j 7  : j6 s ~ x .  of so!ir.vi:. 

'1;ibori;l;y. 193.9 : I 1 3 ,  fips. 

Savds. I<) IS  : 3j9 :as syn. oí so!irvi]. 
Stcfaiii, Xgjj : 11s >.s yrob. syn. of solirvi]. 

Dnvis, IQ39fl : 565 !as syn. E.  m m b u ~ i ? ~ .  

Type. 

Tj-pe labelj. 

Juvenilc spccirnen, r e s  undeterniinablc, di.po:itcd iri the Institut lioyai 

FR.IXCE : '' 3Iarseilie " (on golcl card). " Embia Solieri Ranib," 
Enderleiii," " Coll. Scl!.s," " TJ-pe " 

Tiic first two labelj appcar to be in Rambiir's hand ; tlie others \ i r r e  

des Sciences X a t u r e l l c  de 13elgique, Rrusellcs. 

'' Haploembia Solieii Ranib. 
(red carcl). 
added later bj* otlier- persons. 

Type 9 det. 

Remarks. 1 have esamined the above type specimen and found it to  be a smrill 
nymph (ses iindetc-rminable) lacking its lieacl, prothoras ancl al1 appendagrs. There- 
fore, there is no hasis for confirrning or clisputing its identitJ-. Ho\r-e\.er, tiie cur'rent 
use of the name is u ~ l l  establishecl nncl the iclentification of thc species maj. be con- 
siclered settled. 

l i - e  are indebtecl to Stefani ( I g j j )  for confirrning the sj-nonj.mq- of tnzlricn and 
grnssi by reference to topotj-pic male specimens. Stefani also siippressed codinrti 
of Ceuta, RIorocco bj- csainination of the holotype. The synonymy of ce$lmZolcs 
is not quite settlecl and will depend on an elucidation of the Embioptera fauna 
occiirring a t  the type locality : Orihuela (.Alicante), Spain. There remainc the 
yossibility that cep1inlole.s is a synonym of palniri Stefani Xvhich is liere reported 
frorn south-eastern Spain, or that  i t  is a species of Embin.. 

The name Gynttribin lnrsiilis Ross \vas proposed a t  a time when the parthenogenetic 
forrn of solicri \vas as yet iinknowii in Europe. Although Gyiiemóin is clearly a 
sjmonym of H{iploerwliin, the species name t a r s d i s  reniains available if e \ w  the 
parthenogenetic forrn is regarded as a subspecies of solitri, os a distinct species. 

The following brief clescription ancl associated figures are basecl on a male from 
T'illefranche, near Sice, France. 

3Iale. Xppearance : -A;>terous with large head and sniall terrninalia. griierall!* dark brown 
v i t l i  yelloir-broivii prothoias ai:d legs. Colour dctails (in alcohol) : Cranitirii dark chrstiirit- 
broun with f a in t  pattern iii  tlic soirie\rliat pnlcr caudal rrgion ; gti!a aiid margiris of occiptial 

' foramen goldeii brolvii. .\iiteiinnl segmciits 1 
'. and 11 coricolorotis \vith crniiiiini, al1 otlicr scgiiicnts tan \<;ith reddidi bío\vn apices. Anteclypeai 
' nieiiibranc p tirplc-wlii rc. 3iandi blcj anibcr, dorso-basa1 fianycs 

! i arid dentation piceoiis ; siibiiiciitiirii liplit chestiiut-bro\rn. othcr cclerotized iiioutliparts golden 
: +tan  ; basa1 segiiieiits of labial palpi iiicdiiiiri brown. Prothorns mid its lcps aiiibzr with riist-rcd 

xiiottling. 3Ies0- aiid nietntliorns and nbdomcii chrk rrddish browt xvitii sliglit nietnllic lustre, 
nienibraiies dnrk piirplc ; iiieso- niid riictiithoracic legs ?-ello\v-brown ; xvith Iiiiid feriiorn iiiediiim 
broirii. Abdomiiial terniirialia nnd cerci niediuni brocvii \vith íerrugiiicous mottliiig. Dinien- 
sians : 

JC!.cs black, surrouiidcd by narroi%v pale riiipr. 

Lzibr uiii  dark clicstii ti t-bronii. 

*$ 

c 

body lciigtli 1 i . j  i i i i i i .  Iniportniit strtictiiral fcatiircs as tigiircd. 



c 

1 ~ ~ 1 1 ~ 1 0 1 ' 1 ' 1 ~ ~ ; \  (>P E G R O t ' I )  .AS]> T H E  ~ I E D I T L I ~ I < . \ S 1 . : A S  R I - G I O S  319 , , : 

Y r G o s r. ..\Y I .A, ..\ I. I: AS I A ,  GRE E c E , CRBT E ,  B L- LG A R I .A, s o u  t h ern R c ss u, T c R i iE  Y, ancl 
I k S P T .  -Yw Ti-ovZd (bj. iritrocluction) : C.ALIFORSIA, ARIZOS.~, ancl TES.AS. 

I t  is probable tliat solieri is as j-et iinrecorclcd from other Mediterranean regions, 
such as Sor th  -4frica and the eastern Mediterranean littoral. The speciej range 
niust Iiave hccn artificiall!. estencld iii nian's ancient ancl modprn comnierce ancl 
t l i x  i t  mny bc clitiicult to  detvrmine its regioii of erideniicity, ur origin. 

I'OIlTCG.-iL : C.:tsores, 4. vi .-Ir, nj.mphs, ( l i ) ~ O . ~ Z i J ! S k - i ' )  (C.X.S.) ; 
.-\ni?.dorn (ncar Lisbonj, 10 .\*i .qg ,  2 fcniales (Li[i:n dz Cc.x;~!iio) (C.-l.S.):. . C.\S-AR\- 
Isr..\sus, nyniphs, (B.  -1Idhijij (C.-\.$.). XADEIRA : '??orto Santo ii .  GJ, nyrnphs, 
(A'. TT'. J .  L : f / l . ~ r )  (C.=\.S.). EGYIJT : Yinshat el Ikiva, - \ ~ a ,  Dnqnhlij-a Prov., 
1.7 .x i .  j3,  n!~IiipIi ( H .  fIOOgS!i.r?i??), C1t.C.p in ncst üf -qYL'iCt7.Ji//lli.S Sp. (c.--\.s.). GREECE : 
-ltliens ( F m c ü c ) ,  adult 3 (JIcLachlan Coll., E.N.X.H.).' IT.ALS : S. Basiiia Jíottola 
(Toronto), I .\-i. og (-4 udrsiui)  (Gvnoa SIiis.) ; Sicolosi. 3ít Rossi, s. zj (Dirdiclij 
(Bueiapcst 11:is.). CRETE : Rcsurgi.iise-D'Xlin~iros, nr. Condin, aclult 2, unc1i.r stcnc 
( K .  L i i i d h r g )  ; 3It Ida, Antro Javis I-oo-i:íoo, adiilt 3, (Eiró)  (Budapi-st 3Ius.) ; 
Iiis. Diiia, ICJCJF,, 2 j . v .  q, acluit 3 íL'irój (LZuclapcst 3111s.). SPAIX : Sr. Grazalema, 
2,500 ft . ,  2$) . l0 i i .2 j ,  COrk Oltk \VGOCk (1!-. 31. l l s l i r t d ~ ' i . )  (ll.C,.z.). * ~ Y I < I < E \ .  : acliilt sin 
l'l:irit quarantinc a t  S e \ v  l-ork in cargo from Turkey (L-.S.S.Jí.). 

CiiriousIJ-, certain islaiicls of tlic \vi-stern JIeclitm-aneaii 
Sea are populnted by a form of Hqbioriirúia which rcprocluccs csclusi\-c:!- b>- partheno- 
genesis. To date no males ha\-c bcen founcl ivithin iti; range and the femnles \vil1 
iiot mate \ v i d i  males o€ solicsi nheri the opportiinity i j  artificially a f h d e i l  in labora- 
tory cultiires. Altliough consistent srnali coloration ancl structuial differenccs 
csist (Ctefani & Contini, I ~ G I )  betn-een this parthenogenetic forni ancl the ~ i s~ ia l ly  
bisestial form of solievi, wliich occurs elsewhere (" forma anfigonica " of Stefani), 
i t  is not ré,niirdi-cl as specifically, or c\.en racially, distinct from typicnl sdicri .  

-4ccorcling to Stefaiii & Contini, the bisc.sual form, or tyyical solit-ri, has femalcs 
lvitli gcnerally clarker pigmeritation of sclerites and mmbranes ; thc micro-sculpture 
of t!ie lower, longitudinal depression of the hypopharj-ns is fincr ; the Iricinia Iiare 
diaiiiict forni aiicl setation ; the egg Iias a sliorter form with a tliicker iim- to the 
opcrculuni. Tlicre also are diiierences in oviposition, maturation of eggs, chromo- 
sornes, aiid resistance to parasitism bj- Dibfocj*stis clzrci. 

Stefani (19 59, 1960) noted that  Dil+!ocJsfis pnrasitism may cause male rterility and, 
inasrnuch as thcre i; a grent rnnge or percciitage of ruclimmtary ancl accidental 
:nrtlic'nogwcsis ii i  biscsunl ppilr i t i ,ms of s.dim', pansitisni grxiti:iiiy inig?it fojter 
wp:'ocIiictioii of the simies withoiit tlii. nt.cessit!- of mnlcs. 51icii '' ncciclciital 
pnrtiienogenesis " ma>- liecomc constant o11 idnncls \:.here the genetic stock is iiiore 
liniitccl aiid cut ofi fi-vni tlie chaiictbs of iqiopiihtiüri of tlic rcgisn ivich bi-sesiial 
Stc>Clij stin-i\.ing in CC7iitigLiOUj tcrritory. 

Uistr iht ion of paithciiogcnctic form. 1slnr:ils of T!-rrhcniaii Sea : C o ~ s ~ c a ,  
S.AI<L)ISIA, ELE.\, GIGI-Io,  - l R G E n . m m ,  C..AITI. -1tlantic islaiicls : C.AS.AI<\- I J L ; i S D j ,  

Ir is pi.,~ln!)k tlint tlic 3If:ilitcrr?.iicnii di<tribiiTidii of Inrtlit.i?l>;ziictic s-lizri has 
Ctrtaiiily i ls  occuutnce oí? cei-tciiii --\tlniitic 

s c \ v  rt.coi.c~s. 

<----- 

Parthenogenc-tic form. 

' 

c 

_I 
. .... . -- . . ----. ,. . 

- ---_ lL\ui<ii<.-\-. St\\. l \7~i-1d : CALIFORSLA, -ARITOS..\, S.\\-. TE S..\^. 

bci:ii rj.rtiiicinll!. inci.cx.ec1 b>- niriii. 



I -, - 2 L .  > .  K O S i  

ijla1ids aricl iri tlic Seu-  \\.orld Iniist hnve resiiltecl froni sImacl in comnierce. 
Formeriy ( x g p ,  xg++\, 1 considci-ed the pjs ibi l i t j .  tliat thc S e w  \\*orld clistribiition 
i ras  rclict, a rcmnant of a natural, ancient Holarctic distribiition. 1 have since ab'an-: 
doncd th i j  tlieory in favour of the iden that  the species was carried in cargo and 
ballajt of early Spaiiish sailing c h i p ,  which regiilarlj- ctoppecl in the Canaty Islands 
eii route to  coloiiics in the  Americas. It k surprisins. howevcr, that the 3Iediter- 
ranean life zone of central Chile clid not recei\.t. solieri 1)~-  this means inasmuch as 
1-alparaiso must hal-c been a regular stopping point durins \-oj.ages to  California. 

Hnp!wi;ibi solitri' has become the subject of much cJ*tolr>gical researcli and the 
reacler interestecl i i i  tiiis field sliould consult riumeroiiq \Vorkj (not herr cited) pub- 
lished bj- Dr. Rciizo Stefani of Cagliari, Snrdicia. 

i 
i 

8 

Hoploe ti1 6 in 171 cgo ccp 11 o la I< raus-s 

Hn$oei;tLira xiig(l¿~*k;.~/h Icrauss, 131 I : j 3 ,  figs. Enderlein, 1912 : i o i ,  fig. Iaftcr 1G:tu;s:. 

>Tale, in alcohol, deposited in the Saturhistorische Ntiseum, I'ienna. 
' '  Piason 72. Sj-rien." '' DictJ-oploca (Embia) megacephala I i raus  
1 a3sLmc that '' Piason 7 2  " in the first label represcnts tlie nanie of 

The seconcl label is in Krauss' handn.ritiiig. 

Davis, 1939n: júl, figj. ; a fm Kratiss;. Stefaiii, i g j j  : 114, fig. I ;redesc. typc:. 

Holotype. 
T'pe labels. 

T j p !  Syrirn." 
the collector and thi: !.ear I S ~ ? .  

The f O l l G \ V i I i g  is ni:.' redescription of th i j  tj-pe : 
-4ppearancc : 1-argr., robust, apterotis, with large head aiid sinali terniinalia ; general colour 

rneditini br0n.n with ;i pale bnnd bctwceii each thoraric segnient, hcnd goldeii bruwi. Colour 
details (in a!cofiol) : 1 2  Craiiitirii dorsall>- and ventrally goldcii brown with pattern objolete 
Eyes black. Easal antcnnal segiiicnt pale stra\v-yello\v, other-segiiicnts creani-Lvhite t o  apes. 
Clypeo-labra! niciiibrnncs u-liitish ; labra1 scleritc golden browi ; niandibks coiicolorotis with 
cranium a t  otitcr baje, thcnce blciidirig t u  stra\v-yello\\-, deiitations reddish aniber ; other 
mouthparts pnle tan, subiiieiituni goldcii aniber. Pronotum creaiii-white anterior to transverse 
Sülcüs. bleiidiiig to rust-bron.ii beliincl ; cen-ical.sclerire5 creani-yelioir ; prostcriium rujt-brown, 
al1 surrounding nicnibranes creani-\vliite. . - F h  acrotergitc, adjacciit Iiieinbranes, arid spiiia- 
steriiuin crearn-nliite. 3lesonotum rtisdbronm7vith faint. pa!er maculatiori ; pojtnotum, 
anterior rriargiii of mctanoturn, and lateral nienibrnnes creani-xvhite ; mcso- and metathoracic 
pleurites aiid steriiites rust-bro\vn; their whitisli stirrouiiding rnenibranes tinged uitli palc 
grcyish Invendcr. - U 1  lrgj uiiifo'rnil>- go!deri br0n.n. -4bdoniiiial tcrga 1 tlirough IS uriifornily 
rtist-broivn, pliiiiral nierxbraiies pale greyisli la\-eiider ; steriiites golden tan ; left Iieiriitcrgite 
aiid base of its preces reddidi broux. apes of process heconiiiig pale aniber ; right Iiernitergite 
rtist-tan, iniier niargin rcddkh amber, caudal proces straw-yellotv ; iiypandrium golden tan 
darker at sid.es : dorsal lobe of left  paraproct golcien aniber ; cerci entireiy rust-tali. Diniensioiic 
(iii alcoliol) : body lci:,yh (iiicltidiiig Iiend) 16.2 j m n . ,  hcnd lcngtii (cl~~>e:i! niargiii calidad) 
3.0 mni. 

Iniportant striictUra1 featiircs : Craniiini v c i ~  Inrgc iii  prüportioii to  body. ora! : sidcj ereiily 
arcuate n:id narrowl!. rwnclxl brhirid ; anterior tmtorini pits ui th sclerotic posterior cariiiae 
cstciided mesacl and rxctiiig to  foriii a shallow 1- ; cl>peus very sliort niid slnntcd velitrnd ; 
xiterior mnrgiii curvi:ig larcrad tu teiitorial pits lateral clypeal iiiargiiis t1iii.i absent. Labruiii 
laterally nieinbrnnous. i.c., tIie sclcritc not occtipying f i i l l  u-idtli of Iabrtirn as i i i  pnlniti. llari- 
diblc; esccptioiially nitrrojv aiid loiig (cstending \re11 beyond labra1 iiinrgiii) ; ayical tooth of 

Onc inay cspcct tl:a: tli? cob i i r  tollc'5 arc consistciitiy pxlc duc  to lorig pre3crvntion in  alcohol. 
c 




