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SYNOPSIS

Twenty-four Recent and Tertiary species of Embioptera of the Europenn and Mediterranean
regions are recognized and revised. XNine of these are nea species of Embic. One old species of
Embiais placed in synonymy. The treatments of known speciesusually are based on holotypes,
or other type specimens.  The reference list is intended to include all papers on the systematics
and biology of Embioptera occurring within the geographic scope of this work.

ISTRODUCTIOS

Excepr for the recent work of Dr. Renzo Stefani of Sardinia, no great effort has been
made to collect or study the Embioptera in the regions here considered. The writer
is monographing the order but his extensive fieldwork to gather adequate study
material has been confined to the major evolutionary centres of the order—the
Old ancl New World tropics and Australia. Consequently, the present ctudy can
be considered little more than a consolidation of information based en a review of
the literature and the few available cpecimens scattered in museums, chiefly in
Europe. It is hoped that this comprehensive coverage will encourage resident
workers in the Mediterranean region to develop an interest in the orcler and at least
to niake adequate collections.

Collecting Methods

S o sample of Embioptera is of much value unless it includes at least one aduit

-~ male. Such specimens eshibit the principal characters used in classification and

species identification. Adult females, although identifiable within a limited region,

are only of secondary value. Unfortunately, adult males of most cpecies mature

vice £1 23, during a limited season ancl die soon after mating. During the greater part Of the
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yvear tlic colonies comprise aggregations of adult females and their broods of nymphs.
In the Mediterranean region even these are most likely to be encountered during the
winter and spring rainy season. With increasing aridity and heat of summer and
fall, niost embiids confine their activity to the depths of the soil and must be collected
by tcdious excavation.

Thercfore, tlie best way to obtain adult males is to collect nymphs alive and rear
them to maturity in laboratory cultures. If not diseaszed, such cultures can be
maintained indefinitely and will vield large series of adults for variation studies
as well as for distribution to museums.

TFortunately, embiids are about the easiest insects to culture. The collector
should go into the fielcl with a digging tool, siich as a geological pick, tweezers, vials
of alcohol, and a number of large glass or plastic shell vial; (aboiit 1 in. > j in., with
straight sides) with tight cotton stoppers.

In the Mediterranean climatic zone most embiid colonies will be found under
stones in places with at least vestiges of native vegetation. In spring or early
summer, adult males rnay be found in the fielcl and killed and preserved in vials of
alcohol. The other occupants of the colony should be taken alive. First pack a
culture tiibe with habitat material, such as dead oak leaves, drv grass, or bark
fragments, befoi-c introducing the insects. These are best caught by trapping them
in a section of silk gallery which can be then transferred to the tiibe. Embiids also
can be caused to run backwards into the tube and this reduces the hazard of injury
with tlie pinch of tweezers.

The tube culture will support at least a dozen embiids but more can be collected
if the larger fielcl lot is soon established in a larger container, such as a jar.

Immediately aftcr capture, the embiicls will begin to spin new galleries in the
habitat material which also serves as food. Periodically drops of water should be
pipetted into the container to maintain slight dampness. After the culture becomes
thoroughly webbed, and somewhat crowded, it is advisable to supplement the diet
with lettuce leaf laid on the silk surface beneath the stopper. Aboiit every third day
the old, uneaten leaf should be removed and replaced with fresh.

Maturing males teiid to rest in upper galleries where they can be trapped and col-
lected. If tlie original fielcl lot was small, the first males should not be removed
until it is reasonably certain mating has occurred. As a culture flourishes, one can
afiord to collect associated adult females, eggs, and nymphs. It shoiild be noted
that some species may be parthenogenetic. Haploembia solicri (Rambur) reproduces
exclusively by parthenogenesis on islands in the Tyrrhenian Sea.

The culturing activity often also vields specimens of various parasites associated
with enibiids. Seme cultures rnay fail due to patliological agents, notably infestation
with sporozoan parasites of thc genus Diplocvstis.

General Biology
The habitat and biology of Mediterrancan embiids rnay be expected to be quite
similar regardliess of their systematics. The prime governing factor is tlie highly
seasonal climnte with a prolonged summer dry season which tends to restrict the

N



-

EMBIOPTERA OF EUROPE AND THE MEDITERRANEAN REGION 277

occurrence to soil levels.  Colonies are most readily encountered under objects on,
the ground, such as stoncs, logs, dry cattlc droppings, etc. The silk galleries ramify
amongst vegetati\-e debris iinder ancl around such objects ancl, as the soil cracks
with increasing desiccation, the galleries estend down these openings to cooler,
damper clepths. It is probable that some species come up from these levels at night
in the dryv season to feed. At siich times thev may carry back bits of Iraf for con-
sumption ii. the subterrancan retreat.

Sexual maturity probably occurs once a year in tlie spring or early summer. The
males mate and soon die. Their mandibles are used as clasping organs i mating
ancl not for ingestion of food (the gut of adult males is devoid of food). The nymphs
ancl parent females retreat to soil depths during the dry season but return to the
surface with thc first winter rains. In regions esperiencing cold winter periods, the
embiids rest completely enclosed in cocoon-like chambers in the galleries. They
break out and resume activity cluring intermittent warm winter periods. Oligofoma
nigra Hagen, occurring in the south-eastern. portion of the Mediterranean region,
may not ha\-e a fisccl anniial cycle and any’stage or sex mayv be present at any time
of the year.

Details on the biology of Mediterrancan embiids mayv be founcl in papers by the
following authors : Delamare Deboutteville (1946, 1949), Denis (1949), Friederichs
(1906, 1923, 1934), Kusnezov (1904), Ledous (1938), Lucas (1859), Michieli (19356,
1958), Stefani (1953, ef seq.), Taborsky (193S).

Zoogeographic Considerations

Embioptera essentially are tropical insects and the regions here considered repre-
sent the northern and western margins of the Ethiopian and Asian embiid faunas,
respectively. The Baltic Amber fossil Electroembia antiqgua (Pictet) shows that the
order ranged into northcrn Europe during the early Tertiary. Today the most
northern liniits are in the Crimea, the Bulgarian littoral and European shores of
the Mediterranean Sea. In more southern latitudes of Europe, such as Spain, and
Sorth Africa, the orcler ranges well inland and to higher altitudes.

Collecting to date, especially in eastern Mediterranean regions, has been neglected
and we hawve 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 during thousands of years of ancient commerce.
It is possible for a given area to have been populated as a i'esult of a single intro-
duction ancl centuries of inbreeding of the limitecl gene pool conceivably could
produce a population somewhat distinct from any other (asin island iiitroductions).

Oligotoina nigra Hagen, a member of a species-group centred in northern India,
apparently has been moved westward (perhaps beginning in early caravan traffic)
and is now well established along the south-eastern Mediterranean littoral and up
the Nile valley into Sudan. Ewmbia savignyi Westwood of tlie Nile region appears
to have been artificially carried to Crete and possibly other areac.

Escept for thc above specics, the Embioptera of the Mediterranean area are native
to tlie region, vet subject to artificial movement within this range. Haploembia
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Verhoeft, of tlie otherwise Oriental-Indo-Australian family Oligotomidae, is the only

genus restricttcl to tlie Mediterranean region and must have bcen derived from
Asiatic stock (there are no endemic oligotomicls in Africa). Ewmbia Westwood is the
best represented genus in the area and its Mediterranean species comprise a distinct,
detacheci segment of tlie Ethiopian fauna in which the geriusis an iinportant element.
It would appear that tlie Embia fauna moved into tlie region from tlie western side
of Africa inasmuch as all of the endemic species are conccntrated in the western
Mediterranean and none liave been collected around the eastern extremity of the
Sea. This, however, may reflect a Inck of collecting.

In the Middle East tlie genus Embia is replaced by Pareinbia Davis, a genus centred
in north-western Inclin and Pakistan (West).
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CESERXL EXPLANATION OF PIGCRES
The figures in this paper were drawn by the author and are based on tracings of
photomicrographs of cleared slide preparations. The various figures are seldom
drawn to the same scale.  An attenipt has been made t0 show degree Of sclerotization
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by line thickness and shading. Membranous areas are stippled. The basitarsal
chaetotaxy nncl peg-like microsetae (echinulations) are accurately representecl,
otherwise setae generally are omitted. Explanation of synbols = 9 = ninth abdomi-
nal tergite; 10 L =Ileft hemitergite of tentli segment, 10 LT = process of 10 L ;
10 R =right hemitergite of tenth segment, 10 RP = process of 10 R ; MF = median
flap of 10 R ; M3 = median sclerite of tenth tergite ; EP = epiproct ; H = hypan-
drium, or ninth abdominal sternite, HP = process of H ; 1.CB aiid RCB = left and
right cercus-basipodites ; LPPT and RPPT = Irft ancl right paraprocts, LPPT P =
process of left paraproct.

Generally it will bc easicr to identify male specimens of a species by reference
to the figures tlian by the use of the keys.

KEev To GENERA OF EUCROPEAN ASD MEDITERRANEAN EMBIOPTERA

1 Fossilized in Baltic Amber . . . ELECTROEMBIA
- Recent species . .7 2
2 All instars with two ventral papillac on hind basitarsus. Males always apterous
HAPLOEMBIA
- All instars with one hind basitarsal papilla. Males apterous or alate . 3

3 Adult males always alate; wing vein MA (R,.) always unforked. Basal segment

of left cercus unlobed and non-echinulate. TRight tergal process (10 RP) acutely
triangulate, separated frorn hemitergite (1o R) by mernbranous area. OLZGOTOMA

= hdult males apterous or alate; when winged, MA always forked. Basal segment

of left cercus lobed and echinulate on inner surface. Right tergal process in-
conspicuous, right hemitergite uniformly sclerotized to its base . 4

Adult males apterous or alate. Left cercus with a simple inner lobe or espansion
EMBIA

= Adult males alwavs apterous. Left cercus bilobed, with an inner-basal lobe and a
larger, dorso-medial distal lobe . CLEOMIA

Family EMBIIDAE Burmeister, 1839
ELECTROEMBIA Ross
Electroembia Ross, 1956 1 77.

Type-species. Embia antiqua Pictet, 1854, by original designation

Distribution. Tertiary fossils in Baltic Amber.

Diagnosis. Males apterous. uiiiformly blackish ; superficially resembling apterous males of
Ewmbia. Terrninalia with niembraiious, medial cleft of tenth tergite esceptionally broad at
base ; median flap (MF) elevated, ridge-like, micro-echinulate anteriorly, caudally continuous
with inner margin of right hemitergite (10 R)which has asmall, spine-like apical process (1o RP) ;
process of left hemitergite (10 LP) projected straight back, twisted and terminated as a very
fine, acute point ; caudal margin of composite left parnproct (LCB + LPPT) bearing a broadly-
rounded, micro-echinulate lobe ; basal segment of left cercus gradually- expanded frorn base to
apeson inner side to becorne peculiarly wedge shaped, inner surface extensively micro-echinulate.
Hind basitarsus with two ventral papillae ; plantar setae rather sparse. the basals miich larger
than the distals.

Remarks. This genus is not closely relnted to Ewbia Latreille. It appears to
have affinities with other genera, such as Rhagadochir Ernderlein nncl Clirembia
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nvmphs and adult females of nigra from tliosc of Embia because of tlic similar number of basi-

tarsal papillae. However, tlie only spccies of Embia known to bc sympatric with nigra is
savigityi Westwood, which has light brown to golden adult females in contrast to the uniformly
Liackish broun coloration of adult females of nigra.  Nigra females also are smaller and more
slender in body proportions.

General distribution. Northern Ixp1a westward through PAKISTAN, AFGHANIS-
1ay, IraN, IRAQ, AraBIa, and ISrRaEL to the Nile Valley ancl Stpax, The most
western record in thc Jediterranean region is in Triror:. A comples of related
species, including nigra itself, occurs in northern India and this may be regarded as
nigra’s region of origin. From this centre the species must have sprend westward
in man’s ancient and moclern commerce. - More recently the species has become
established in south-western UNITED STATES, north-western MeXico, and arid inland
regions Of eastern AUSTRALIA.

Mediterranean record-. EcypT : Island of Rhoda, Cairo, (M.C.Z.); Heliopolis,
1 pair, 1.x.21 (H. St J. B. Philby) (BALN.H.); Lieva: Tripoli, males at light
(B.MLN.H.); IsraeL : Jericho, j males atlight, g.ii and 9-11.vii.1929 (J. Tapukhi)
(B.X.S.H.); Jericho, 1 male, 28.v.18 (E. E. Austen) (BAMN.H.); Near Jaffa,
1 male, 2.i5.18 (E.E. Auster) (BAMLN.H.). The collector must espect to encounter
this spccies almost answhere in Sorth Africa and tlie eastern Mediterranean region.

HAPLOEMBIA Verhoeff10

Embia (Haploembia) Verhocff, 1904 :201.

Haploembia Verhoeff ; Enderlein, 1909 :188. Davis, 1939 :561.

Dityle Friederichs, 1go7 1272 [type Sp. : Embia solieri Rambur]. Davis, 1939 :j61 [as syn. of
Haploembia).

Ginembia ROSS, 1940 1664 [tvpe sp. : Gynembia tarsalis Rossl. Stefani, 1955 1114 [as syn. of
Haploembial.

Type-species. Embia solieri Rambur, 1842, by original monotypy.

Distribution. MEeDITERRANEAN and Brack Sea regions. Parthenogenetic form
of type-species introduced into Caxary IsLaxps, MaDEIrRs, and S.W. UNITED

STATES.

Diagnosis. Nymphs and adults distinct froni all other Recent species occurring withiii geo-
grapliic scope of this paper iii the possession of two instead of one hind basitarsal papillae.
Alales always apterous ; head gross, eyves small ; mandibles very elongate and tapered distad,
apices extending well beyorid labral margins, bases broad and often dorsally cariiiate ; sub-

hemitergites basally fused ; left process (1o LP) narrow, twisted ; right process (1o RP) acutely-
triangulate ; epiproct (EP) large, fully exposed. Left paraproct (LPPT) fused to left side of
hypandrium process (HPj, thickened caudally but iiot developed as a distiiict process. Left
cercus-basipodite not forming a complete ring or mesaliy-lobed. Basal segment of left cercus
enlarged biit not developing a distiiict lobe, surface devoid of echinulations.

Females : Similar t0 most Esnbia females but paler, lacking sclerotization in genitalic region,
and possessing a sccoiid hind basitarsal papilla.

12 Synenymy complete, citations incomplete
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Remarks. Haploembia males show a high degree of neoteny, which must con-
stitute an adaptation to the long summer dry season prevalent in its range, which is
ecologically marginal for the order. One species, solieri, has been widely dispersed
in man's Mediterranean commerce and it would be difficult to determine the region
of origin for the species. The recent discovery of so striking a species as palaus
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Yic. 20, Hapivembia solieri (Rambur). Tmportant characters of a male topotype.  Ex-
planation ol symbols on page 279.
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Stefani (1953) in the western Mediterranean region indicates a possibility that addi-
tional speciec will be discovered as more remote regions of the circum-Mediterranean
area are thoroughly collectecl.

A number of unrelated specics of the ordcr from diverse regions of the world have
been assigned to the genus but these have been removed ancl the u-ell-clefined concept
is limitecl to tht three species which can be identified by use of the following key :

KEY TO SpeCtES or HarLoEMBIA (MaALES)!H!
1 Very large (body length greater than 15 mm.); prothoras and legs as dark as re-

rnalnder of iiisect 2
—  Smaller (body length less thaii 13 nim.): prothoras yellowish, paler than remainder

of insect . solieri
2 Mandibles with baso-lateral margins elevated, cnrinatc; left paraproct with caudal

lobe simple . . palaul
— Mandibles with baso-lateral margins not elc\ 1ted 1obe of left paraproct very large

and bilobed .o . regacephala

Haploembia solieri (Rambur)
(Text-fig. 20)

Embia solieri Rambur, 1842 :313. Walker, 1853 :531. Brauer and Loew, 1857 :34. Hagen,
1866 :283. McLachlan, 1877 :376. Girard, 1879 :296. Lucas, 1830 :97. Girard, 1881:
136. Lucas, 1882 1185 ; 1883 :26. Hagen, 1885 :193. Grassi, 1889 :6. Caussure, 1896 :
340. Grassi and Sandias, 1897-98 :39. Nawvds, 1900 :8. Enderlein, 1903 :430. .Legér,
1904 :36j. Rimsky-Korsakov, 1905 :432. Jakobson-Bianki, 1905 :501. Friederichs, 1906:
218. Navéds, 19¢8 :149. Iusnezov, 1910 :223. ‘Rimsky-Korsakov, 1910 :1j3.

Haploembia solieri (Rambur) ; Verhoeff, 1904 :201. Enderlein, 1909 :188. Krauss, 1911 : 30,
figs. Rimsky-Korsakov, 1912a :17; 1912 :610. Enderlein, 1912 :67, fig. 39. Schulze,
191j :40. XNavds, 1918 : S0 [Majorca record]. Friederichs, 1923 :11; 1934 :409. Tabor-
sky, 1938 1110. Davis, 19392 :561, figs. 1~4. Delamare Debouteville, 1946 :201, Tigs.
Stefani, 1953b :84 ; 1953c :210 {copulation, genital organs], fig. 1 ; 19534 :7 {cannibalism}];
1954 121 [parthenogenesis]; 1935 :110, fig. 1 [systematics); 1956a: 169 [parthenogenesis};
19560 127 [parthenogenesis]. Michieli, 1956: go. Ross, 1957: 51, figs. [California). Gilyarov,
1957:95. Michieli 1958: 525. Ctefani, 1950a: 622 [parthenogenesis]; 19595: 1 {partheno-
genesis]; 19359¢ :3 [keyl ; 19504 :1035 [parasitism and parthenogenesis] ; 196oa :S7 [para-
sitism) ; 19600 1110 [records) ; 1gboc :277 {[parasitism and parthenogenesis] ; 1961 :36
[systematics].

Embia (Dityle) solieri (Ranibur); Friederichs, 1go7 :27

Ewmbia taurica Kusnezov, 1903 :208 {Type ]ocaht) : Crimea}; 1904 :138. Redikorzew,
1908 :83 [eve].

Esmbia (Ditvle) taurica Kusnezov; Friederichs, 1907 1271,

Haploembia taurica (Kusnezov); Nrauss, 1911 :53. Enderlein, 1912 :63, 102. Taborsky,
1938 1122, Davis, 1930a :562. Stefani, 1933 1113 [as syn. of solieril.

Embia grassii Friedcrichs, 1905 1227 [Type locality : Sicily, probably Catania, no desig. typel.
Davis, 1939 : 561 [as syn. of solieril.

Ditvle grassii ('Fnedemhb) 1907 :270.

Embia (Dityvle) grassii Friederichs ; I{muss, 1911 :51 {as syvI. of solieri’.

Embia (Haploembia) grassit Friederichs; Stefani, 195j : 114 [as svn. of sofieri].
1L H. solicri has a parthenogenetic form which caniiot bc keved out at present. Its nymphs and

fomales should be smaller and more pale, vellow-brown than those of palani and megacephala. The

latter is known enly from its holotype.
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Haploewbia grassii (Friederichs) ; Enderlein, 1912 :69. Taborsky, 1938 1113, figs.

Lmbia cephalotes Navis, 1908 150 [Type locality : Spniii : © Orihuela {Alicante),” types lost?].
Enderlein, 1912 :67 Tas syn. 0f solieri’.  Navds, 1918 1359 Jas syn. Of solieri?.  Davis, 193ya :
565 [as prob. syn. of Embia ran:buri.  Stefani, 1935 1118 {25 prob. svn. of solieril.

Haploewbia codinai Navds, 1922 1126 [Tvpe locality : Morocco : Ceuta, male in Barcelona
Mus.;. Davis, 19394 1565 Tas syn. E. ramburi??, Stefani, 1055 1114 as svn. O sofieril.

Gyuewibia tarsalis Ross, 1yg0 1664 _Tyvpe locality : Clayton, California, female in Cnlif. Acad.
Scii. 1944 1496, Stefani, 1955 1114 [ws svn. of solieril. Ross, 1957 1356 Tas syn. OF soligri”
Type. Juvenile specimen, res undeterminable, deposited in the Institut Royval

des Sciences Naturelles de Belgique, Bruxelles.

Type labels. I'RANCE : ““ Marseille ”” (on gold card). “ Embia Solieri Ranib,"
“ Haploembia Solieri Ramb. Type € det. Enderleiii,” ““ Coll. Selys,” “ Type”
(red card). The first two labels appear to be in Rambur’s hand ; tlie others were
added later by other persons.

Remarks. Jlhave esamined the above type specimen and found it to be a small
nymph (sex undeterminable) lacking its head, prothoras and all appendages. There-
fore, there is no basis for confirrning or disputing its identity. However, the cur'rent
use of the name is well established nncl the iclentification of thc species may be con-
sidered settled.

We are indebtecl to Stefani (1955) for confirming the synonymy of Zaurica and
grassi by reference to topotypic male specimens. Stefani also suppressed codinai
of Ceuta, Morocco by examination of the holotvpe. The synonymy 0f cephalotes
is not quite settlecl and will depend on an elucidation of the Embioptera fauna
occiirring at the type locality : Orihuela (Alicante), Spain. There remainc the
possibility that cephalotes is a synonym 0f palaus Stefani which is here reported
frorn south-eastern Spain, or that it is a species of Embia.

The name Gynembia tarsalis R0osS was proposed at a time when the parthenogenetic
forrn of solieri was as vet unknown in Europe. Although Gynembia is clearly a
synonym Of Haploembia, the species name farsalis reniains available if ever the
parthenogenetic forrn is regarded as a subspecies of solieri, 0s a distinct species.

The following brief description ancl associated figures are based on a male from
Villefranche, near Nice, France.

Male. Xppearance : Apterous with large head and small terminalia, generally dark brown
with yellow-brown prothorax and legs. Colour details (in alcohol) : Cranium dark chestnut-
brown with faint pattern in the somewhat paler caudal region ; gula aiid margins of occiptial

- foramen golden brown. Iwves black, surrounded by narrow pale ring.  Antennal segments 1

" and 1lconcolorous with cranium, all otlicr segments tan with reddish brown apices. Anteclypeal
‘membrane purple-white.  Labrum dark chestnut-brown. Mandibles amber, dorso-basal flanges

. iand dentation piceous ; submentum light chestnut-brown, othcr sclerotized mouthparts golden

. stan ; basal segments of labial palpi medium brown. Prothorax and its legs amber with rust-red
mottling. Meso- and metathorax and nbdomcii dark reddish brown with sltight metallic lustre,
membranes dark purple ; meso- and metathoracic legs vellow-brown ; with hind femora medium
brown. Abdominal terminalia and cerci medium brown with ferrugineous mottling. Dimen-
sions I body length 11°5 mm. Important structural features as figured.

General distribution.  Ol/d Woerld & Coastal regions of PorTUGAL, CANaRY ISLANDS,
MapEIrRa, Spaty, Morocco, southern Fraxce, Itary, islands of Tyrrhenian Sea,
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YUGOosLAvIA, ALEANIA, GREECE, CRETE, BULGARIY, southern Russia, Turkey, ancl
IEeypr. New Torld (by introduction) : CALIFORNIA, ARizoNa, ancl Texas.

I't is probable that solieri is as yvet unrecorded from other Mediterranean regions,
such as Sorth Africa and the eastern Mediterranean littoral. The species range
must have been artificially extended in man’s ancient ancl modern commerce ancl
thus It may be ditficult to determine its region of endemicity, or origin.

New records. PORTUGAL @ Casores, 4.vi.41, nvmphs, (Hvgedzinsky) (C.AS)
Amadora (near Lisbon), 10.vi.49, 2 females (Luna de Carvallin) (C.ASY:- .CANARY
Istaxps, nymphs, (B. Malkin) (C.AS). MADEIRA : Rorto Santo ii.63, nymphs,
(A 117, J. Ufren) (C.AS). Ecvyrer @ Minshat el Ikwa, Aga, Daqahliva Prov.,
13.x1.53, nvmph (H. Hoogstraal), deep in nest of Arvicanthus sp. (C.AS.). GREECE :
Athens (Pascoc), adult 5§ (McLachlan Coll.,, BMN.H.). Itary : S, Basilia Mottola
(Toronto), 1.vi.0Q (dndreini) (Genoa Mus.); Nicolosi, Mt Rossi, x.25 (Dudich)
(Budapest Mus.). CreTE : Resurgence-D’Almuros, nr. Condin, aclult £, under stenc
(K. Lindberg) ; Mt Ida, Antro Javis 1200-1500, adult &, (Bird) (Budapest Mus.) ;
Ins. Dhia, 1906, 2j .v.29, adult 5 (Bir6) (Budapest Mus.). Spaix : Nr. Grazalema,
2,500 ft., 29.vii. 23, cork oak woods (17, AL Wheeler) (M.C.Z.). Turkey : adult 5in
plant quarantine at New York in cargo from Turkey (U.S.N.)L).

Parthenogenctic form. Curiously, certain islands of the western Mediterranean
Sea are populated by a form of Haploem:bia which reprocluccs exclusively by partheno-
genesis.  TO date no males have been founcl within its range and the fermales will
not mate with males of solicri when the opportunity is artificially afforded in labora-
tory cultures. Although consistent small coloration ancl structural differences
exist (Ctefani & Contini, 1961) between this parthenogenetic forni ancl the usually
bisexual form of solieri, which occurs elsewhere (* forma anfigonica ™ of Stefani),
it is not regarded as specifically, or even racially, distinct from typicnl solzer:.

According to Stefani & Contini, the bisexual form, or tyvpical solieri, has femalcs
with generally darker pigmeritation of sclerites and membranes ; thc micro-sculpture
of the lower, longitudinal depression of the hypopharynx is fincr; the lacinia have
distinct forni and setation ; the egg has a shorter form with a thicker rim to the
operculum.  Tlicre also are differences in oviposition, maturation of eggs, chromo-
somes, and resistance to parasitism by Diplocystis clerci.

Stefani (1939, 1960) noted that Diplocvstis parasitism may cause male sterility and,
inasmuch as there is a great range or percentage of rudimentary ancl accidental
parthenogenesis iii bisexual populations of solicri, parasitism gradually might foster
reproduction of the species without the necessity of males. Such * accidental
parthenogenesis " may Lecome constant on islands where the genetic stock is more
limited and cut off from the chances of repopulation of the regisn with bi-sexual
stocks surviving in contiguous territory-.

Distribution of parthenogenctic form. Islands of Tyvrrhenian Sea : Corsica,
SarDpINTA, ELBA, GIGLIO, ARCENTARIO, CaPRI.  Atlantic islands @ Cavary ISLaNDs,

AMapEIRA, New World ;. CALIFORNIA, ARIZONA, SAV, TExAs. ——

It is probable that the Mediterranean distribution of parthenogenctic soliesi has
been artificialiv inereased by man.  Certainly 1ts ocowrrence on certain Atlantic
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islands and in the New \World must have resulted froni a spread in comnierce.
TFormerly (1940, 1944), Lconsidered the possibility that the New World clistribiition

was relict, a remnant of a natural, ancient Holarctic distribiition. lhase since aban-’

doncd this theorv in favour of the idea that the species was carried in cargo and
ballast of early Spanish sailing ships, which regularly stopped in the Canary Islands
en route to colonies in the Americas. It is surprising. however, that the Mediter-
ranean life zone of central Chile clid not receive solier: by this means inasmuch as
Valparaiso must have been a regular stopping point during vovages to California.

Haploenibi solieri has become the subject of much cvtological research and the
reader interested in this field should consult numerous works (not here cited) pub-
lished by Dr. Renzo Stefani of Cagliari, Sardinia.

Haploembia megaccphola Krauss

Haploesbia neguceplaia Krauss, 1911 :53, figs. Enderlein, 1912 :1017, fig. Tafter Krauss'.
Davis, 19394 : 562, figs. Jafter Krauss]. Stefani, 1955 : 114, fig. 2 [redesc. typel.

Holotype. Male, in alcohol, deposited in the Naturhistorische Museum, Vienna.

Tvpe labels. “* Plason 52, Syrien.”” *‘ Dictyoploca (Embia) megacephala Krauss
Type! Syrien.” T assume that ** Plason 72 ' in the first label represents the name of
the collector and the year 1872, The second label is in Krauss’ handwriting.

The following is my redescription of this type :

Appearance : Large, robust, apterotis, with large head aiid small terniinalia ; general colour
medium brown with « pale bnnd between each thoracic segment, hend golden brown. Colour
details (in alcohol):!* Cranium dorsally and ventrally golden brown with pattern obsolete
Eyes black. Basal antennal segment pale straw-yellow, other_segments cream-white to apes.
Clypeo-labra! membranes whitish ; labral sclerite golden brown ; mandibles concolorous with
cranium at outer base, thence blending to straw-yellow, dentations reddish aniber ; other
mouthparts pale tan, subiiieiituni golden aniber. Pronotum cream-white anterior to transverse
sulcus, blending to rust-brown behind ; cervicalsclerites cream-yellow ; prostcriium rust-brown,
all surrounding membranes cream-white, .First acrotergite, adjacciit membranes, arid spina-
sternum cream-white. Mesonotum rust-brown—with faint. paler maculation; postnotum,
anterior margin of metanotum, and lateral membranes cream-white ; meso- and metathoracic
pleurites aiid sternites rust-brown; their whitish surrounding membranes tinged with palc
greyish lavender. Al legs uniformly golden brown. Abdominal tcrga 1through IX uniformly
rust-brown, pleural membranes pale grevish lavender ; steriiites golden tan ; left hemitergite
aiid base of its process reddish brown, apex of process becoming pale aniber ; right hemitergite
rtist-tan, inner margin reddish amber, caudal process straw-yellow; hypandrium golden tan
darker at sides ; dorsal lobe of leftparaproct golden aniber ; cerci entirely rust-tan.  Diniensioiic
(in alcohol) : body length (including head) 16-2j mm., head length (clypeal margin calidad)
3-omm.

Important structural features : Cranium very large in proportion to body. ora! ; sides evenly
arcuate and narrowly rounded behind ; anterior tentorial pits with sclerotic posterior carinae
extended mesacl and mecting to form a shallow V' ; clypeus very sliort and slanted ventrad ;
anterior margin curving laterad to tentorial pits lateral clypeal margins thus absent. Labrum
laterally membranous, i.c., the sclerite not occupying full width of labrum as iii palani. Man-
dibles exceptionally narrow aiid long (extending well bevond labral margin) ; apical tooth of

12 One may expect that the colour tones are consistently pale due to long preservation in alcohol.
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