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The southern African psychopsid genus Zygophlebius Nav6s is revised. Three species are 
recognized: Z. pseudosilveivn sp. n., Z .  zebra (Brauer) and Z. leoninus NavAs. Lectotypes are 
designated for PsycJu~psis (elirzn Nav6s and I'sychopsis zebra var. ~ocelina NavBs, both of which 
are junior synonyms of Z .  Ieoizinris. 
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INTRODUCTION 

The family Psychopsidae (silky lacewings) 
contains 26 extant species in five genera (Oswald 
1993). These taxa are geographically distributed as 
follows: sub-Saharan Africa (Sllvelra Navas, tour 
species; Cahvalls Navas, two species, including one 
undescribed; Lygopfilebius Navks, three species), 
southeast Asia (Balmes Navas, four species, in- 
cluding one undescribed), Australia (Psychopsis 
Newman, 13 species). Psychopsids are of special 
phylogenetic interest within the superorder 
Neuropterida (Kristensen 1991) because of their 
long and extensive fossil record - at least relative 
to that of most other neuropterid family-group 
taxa - and because of their probable sister-group 
relationship (Withycombe 1925; Henry 1979; 
Mansell 1992; Oswald, unpubl.) with the neurop- 
terous family cluster Nymphidae + Nemopteridae 
+ Myrmeleontidae + Ascalaphidae, a cladc which 
contains approximately half of all extant species of 
neuropterid insects. In addition, extant silky 
lacewings are of interest biogeographically be- 
cause of their apparent Gondwanian origin and 
for their interesting ovipositional habits (Oswald 
1993). 

In this paper I revise the species of the sub- 
Saharan African genus Z~ygo;~klebius. In the last 
review of this genus, Tjeder (1960) recognized a 
single valid speciesunder the name 'Mofhoysychops 
(a lapsus for Notopsyckops) zebra.' Oswald (1989) 
demonstrated that the correct generic name for 
this species was Zygophlebius. Subsequent investi- 
gations revealed the existence of an additional 
undescribed species, Z. psc~iidosi1zie~r.a sp.  n., 
and the fact that Tjeder's concept of 'N. zebra' 

encompassed two distinct species, Z. zebra 
(Brauer) and Z .  leoninus Navas. The present 
revision of Zygoplllt~hius thus recognizes three 
valid species. 

MATERIALS AND METHODS 

Maferial and collecfzon acronyms. This study was 
based upon approximately 220 adult Zygophlebius 
specimens in the following collections: The 
Natural History Museum, London, England 
(BMNH); California Academy of Sciences, San 
Franasco, U.S.A. (CASC); Zoologisches Museum, 
Ernst-Moritz-Arndt-Universitat, Greifswald, 
Germany (EMAU); Florida State Collection of 
Arthropods, Gainsville, U.S.A. (FSCA); L.R. 
Minter Collection, Pietersburg, South Africa 
(LRMC); Museum of Comparative Zoology, 
Cambridge, U.S.A. (MCZC); Mus6um National 
dfHistoire Naturelle, Paris, France (MNHN); 
Musee Royal de l'hfrique Centrale, Tervuren, 
Belgium (MRAC); Museu de Zoologia, Barcelona, 
Spain (MZBS); Naturhistorisches Museum, 
V~enna,  Austria (NHMV); Natural History 
Museum, Bulawayo, Zimbabwe (NMBZ); 
National Museum of Kenya, Nairobi, Kenya 
(NMKE); Natal Museum, Pietermaritzburg, South 
Africa (NMSA); Rijksmuseum van Natu~~rlijke 
Historie, Leiden, The Netherlands (RMNHf; 
National Collection of Insects, Pretoria, South 
Africa (SANC); National Museum of Natural 
History, Washington D.C., U.S.A. (USNM); 
Museum of Zoology and Entomology, Lund 
University, Lund, Sweden (ZTLS); Museum fiir 
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Naturkunde der Humboldt-Universitat, Berlin, 
Germany (ZMHB); Zoologische Staatssammlung, 
Munich, Germany (ZSMC). 

Illustrations. Line-drawings were executed with 
the aid of a drawing tube attached to a dissecting 
microscope. Terminalic illustrations were made 
from cleared, and generally stained, preparations 
temporarily mounted in glycerine jelly on depres- 
sion slides. Setae are not shown except where 
particularly diagnostic. In illustrations of the 
gonarcus-mediuncus-gonocoxite complex, mem- 
branes attaching along the antextragonarcal com- 
missure and the venter of the ninth gonocoxites are 
shown stretched in a manner intended to best convey 
their lines of attachment, not necessarily as in sit;. 

Terminology. General entomological terminology 
follows Nichols (1989). Terms for terminalic struc- 
tures follow Oswald (1993). 

Annotations. The following annotations are used 
in the synonymical listings: FW, forewing; HW, 
hind wing; Key, key or keyed; Lst, list or listed; MT, 
male terminalia; Nom, nomenclature; OD, original 
publication/description; RD, redescription; Syn, 
synonym, synonymized, synonymy; Tax, taxon- 
omy. An asterisk following an annotation indicates 
a figure (e.g. FW*, forewing figure). Incorrect 
determinations are enclosed in square brackets. 

Miscellaneous. Forewing lengths were measured 
from the proximal margin of the tegula to the wing 
apex. Terminalia were prepared as outlined by 
Oswald (1993). Unless otherwise cited, reported 
flight periods are the earliest and latest dates of 
collection of adults as indicated by label data. 
Bracketed collection locality names and latitude 
and longitude coordinates found in the material 
examined sections have been taken principally 
from the Official Standard Names Gazetteers of 
individual African countries compiled by the U.S. 
Defense Mapping Agency Topographic Center for 
the U.S. Board on Geographic Names. Latitude 
and longitude coordinates are cited in the format 
used in the Times Atlas of the World. 

Genus Zygophlebius Navas 
Zygophlebius Navas, 1910: 82. Type species: 

Zygophlebiils leoninus NavBs, 1910: 83, by 
subsequent designation by NavBs, 1917: 
200. Incorrect type species designation: 
Zygophlebius verreauxinus Navas, 1910: 84, 
by Tillyard [1919]: 760. Navas 1917 (Tax); 
Tillyard 119191 (Norn); Oswald 1989 (Norn); 
Oswald 1993 (Nom, Tax). 

Notopsychops Tillyard, [19191: 759. Type species: 
Psychopsis zebra Brauer, 1889: 102, by origi- 
nal designation. Kimmins 1939 (Tax); Tjeder 
1960 (Tax); Oswald 1989 (Syn). 

Psycliomorphe Kriiger, 1922: 44. Type species: 
Psychopsis zebra Brauer, 1889: 102, by origi- 
nal designation. Kimmins 1939 (Syn). 

Nothopsychops [sic]: Tjeder 1960: 173 and figure 
legends for 'Notopsychops zebra' (a misiden- 
tification of Z. leoninus) (an incorrect sub- 
sequent spelling of Notopsychops). 

For additional nomenclatural and synonymical 
details see Oswald (1993). 

Diagnosis 
Distinguished from the other African psychopsid 

genera, Cabralis and Silveira, by the following 
character: apex of hind wing 'vena triplica' 
marked by a small dark-brown macula, the 
darkened area comprising the crossveins which 
close the 'vena triplica' distally, and the membrane 
immediately adjacent to them. See also the charac- 
ters noted as synapomorphies in the following 
description. 

Description 
Head. Eyes hemispherical; ocelli absent; lateral 

ocellar/cranial pulvinae present, median pulvi- 
nus absent; toruli with two antennifers (medial 
and lateral); for mouthparts see Tjeder (1960). 

Wings. Forewing subtriangular; length 14.5- 
22.5 mm (n = 27); membrane hyaline to pale- 
yellow, crossed proximally by light-brown 
transverse bars (synapomorphy),  distally 
immaculate or finely irrorate; distal closure of 
'vena triplica' marked by a dark macula; costal 
gradate series present or absent; two or three well- 
developed post-subcostal gradate series present; 
most posterior branch of M (?MP) usually fused 
distally with CuA. Hind wing subtriangular, but 
narrower than forewing; membrane immaculate 
except for a small dark macula marking distal 
closure of 'vena triplica' (synapomorphy). 

Male terminalia. Tergites and sternites (Fig. 21). 
Sclerites of abdominal somites 7, 8, 9 and 10 
(ectoprocts) all free; seventh tergite and seventh 
sternite hemiannular; eighth tergite narrow, its 
lateral margins extending ventrally and enclosing 
spiracles of eighth somite; eighth sternite 
produced posteriorly as a rounded lobe (incon- 
spicuous in Z. pseudosilveira); ninth tergite narrow 
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dorsally, broad ventrally, lateral margins produced 
ventrally, entire anterior ~nargin of tergite bearing 
a prominent antecosta; ninth sternite largely mem- 
branous ventrally, apex rounded or emarginate 
and weakly sclerotized, lateral margins 
sclerotized, each bearing a well-developed longi- 
tudinal costa that articulates proxilnally with the 
ipsilateral ventral ninth tergite angle, lateral costae 
with proximal ends produced internally as short 
apodemes beyond their points of articulation with 
ninth tergite; ectoprocts broadly triangular or 
more gracile; subanale (?tenth sternite) prominent. 
Gonarcus and nre~iiuncus (Figs 26, 27). Extragonar- 
cus prominently developed, large paired lateral 
extragonarcal processes (entoprocesses) present or 
absent; intragonarcus variously developed, 
exhibiting signs of secondary adult growth, form- 
ing a prominent gonarcal antecosta which tends to 
be obsolete sagittally, where the intrahemigonar- 
cus tend to be displaced onto the ventral surface 
of the extragonopons; mediuncus an elongate, 
attenuate, and distally recurved (synapomorphy) 
tube, its proximodorsal surface abutting postero- 
median margin of extragonopons, apodeme of' 
mediuncal adductor muscle inserting near 
proxiinoventral margin of tube, motion of 
rnediuncus restricted to a vertical median plane by 
means of a dicondylic articulatiol~ with 
extragonopons, mediuncal apex simple (not 
emarginate); also associated with the gonarcus- 
mediuncus complex is a pair of weakly sclerotized, 
bilaterally symmetrical, mediuncal accessory 
sclerites that are present in the gonosaccal 
membrane directly below the extragonopons and 
immediately anterior to the base of themediuncus. 
Ninth gonocoxites (Figs 26,271 fused medially; ven- 
tral margins forming a semicircular arch between 
ventral angles of hemigonarcus, with which the 
gonocoxites are proximally articulated; median 
portion of arch forming base of an anteriorly 
narrowing triangular region of weakly sclerotized 
cuticle; each gonttcoxite bears a large, rounded or 
angular, setose, lobe proxilnodorsally (synapo- 
morphy), between these lobes lies a recessed 
membranous pouch into which the niediu~lcus 
recedes at rest; the ventral margins of the fused 
ninth gonocoxites form a dorsal support for the 
membranous eversible male gonosaccus and its 
associated hypandrium interntlm. 

Female terrninalia. Evgites cznd sterrzites (Figs 14, 
17). Seventh tergite hemiannular; seventh sternite 
broadly hemiannular, but with posterior margin 

deeply ernarginate medially, the emargination 
separating a pair of well-developed parasagittal 
prominences; sagittal carina present (synapomor- 
phy), variably produced posteriorly as a median 
protuberance; eighth tergite narrow ventrally, 
very narrow dorsally, posterolateral margins 
fused to anterolateral ninth tergite margins, lateral 
ends extending ventrally and enclosing spiracles 
of eighth somite; eighth sternite a narrow, erect, 
sclerite, its apex setose and bilobed or simple 
(usually at least incipiently bilobed); ninth tergite 
narrow dorsally, greatly enlarged and posteriorly 
projecting ventrally, its densely pilose posteroven- 
tral margins meeting along ventral midline, 
anterior margin marked internally by a prominent 
antecosta, antecostal segments lying dorsal to 
spiracles of the eighth somite enlarged as a pair of 
small lateral quadrate apodemes, anteroventral 
angles developed as rounded lobes; ectoprocts 
with anterior margins fused to adjacent ninth 
tergite margins, but partially free dorsally, ventral 
margins divided from subtending ninth tergite 
by a membranous strip, apices narrowed and 
inwardly revolute; subgenitale a small, 
subquadrate and asetose plate, its anterior margin 
rounded to accommodate curvature of posterior 
surface of eighth sternite a n ~ i  bearing a pair of 
lateral tubercles; partially fused eighth and ninth 
tergites and ectoprocts forming a rigid spheroidal 
framework which is completely filled internally 
by a large membranous sac invaginated from 
posteroventral margins of ninth tergite; subanale 
(?tenth sternite) prominent; copulatory fovea 
present, a shallow pit or enlarged spheroidal 
chamber bearing a small anterior or dorsal appen- 
dix, lying on ventral midline between seventh and 
eighth sternitcs. Ninth gonoroxites (Fig. 14). A pair 
of bilaterally symmetrical spathulate plates,; 
anterior (dorsal) margin of each with a prominent 
internal costa; membranous mesa1 surface at base 
with a small, weakly sclerotized invagination 
(postgenital); apex densely set with elongate 
cochleariform setae; stylus present, its ventral face 
closely set with short, thickened and arched, setae. 
B ~ ~ r s n  (Fig. 16) rnemhrano~~s, sometimes with some 
weak sclerotization, continuous ventrally with 
parallel margins of dorsolongitudinal slit in 
insemi~~ation/fertilization canal; anterolateral 
surfaces developed as a pair of large corniform 
diverticula (synapomorphyf, upon each of which 
insert one or two bursa1 glartd ducts; colleterial 
gland duct inserted anteromedially in membrane 
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Fig. 1 .  Geographic distributions of  Zygophlebiusspecies. Only verified records plotted. Specific locality 
data for Ugandan specimen unrecorded; record arbitrarily plotted in centre of country. 

overlying base on  ninth gonocoxites. Insemina- 
tion/fertilization canal (F ig .  1 5 )  compr i s i ng  a 
sclerotized anterior 'spermatheca' (attached to 
venter o f  bursa) the posterior end o f  which is 
atter~uated into a narrow duct; 'spermatheca' un-  
dulated i n  lateral view, lateral margins towards 
posterior end produced ventrally as a pair o f  broad 
rounded lobes, anterior end wi th  a small rounded 
entry pore, entire length o f  dorsal surface with a 
sagittal slit which extends onto the attached duct. 

Biology and immature stages. Alimentary canals o f  
cleared adults usually contain cuticular fragments, 
suggesting that they are general predators o f  small 
arthropods. Larvae o f  t w o  species have been 
reared (Minter, pers. comm.), but  no  published 
information on  larval stages is currently available. 

Adults  o f  Z .  pseudosilz~eiun and Z .  leoninus are 
diurnal i n  the Transvaal, South Africa (Minter, 
pers. comm.). 

Phylogeny. Cladistic estimates o f  the phyloge- 
netic position o f  Zygophlebius within the family 
Psychopsidae and o f  interspecific relationships 
within Zygophlebius are given b y  Oswald (1993). 
These relationships are summarized i n  Fig. 2. The 
three African psychopsid genera Silvcira, Cabralis 
and Zygophlebius form a monophyletic (= holo- 
phylet ic)  group,  sub fami l y  Zygophlebi inae,  
which stands as the sister group to a second clade, 
subfamily Psychopsinae, which contains the two 
non-African genera Balmes and Psychoysis. Within 
the Zygophlebiinae, the genus/clade Silveira is the 
sister group o f  the sister genera/clades Cabralis 
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and Zygopirlebius. Within Zygophlebizis the species 
Z .  pseudosilaeira is the sister-species of the sister- 
species pair Z .  zebra and Z .  leorzinus. 

Copulator~y system. As is characteristic of all 
psychopsids, male and female Zygophlebirts 
species possess a distinctive copulatory apparatus 
in which coupling is effected by confinement of the 
female eighth sternite between the opposable male 
mediuncus and ninth gonocoxites (Oswald 1993). 
In the three species of Zygophlebius, the male 
mediuncal morphologies and the corresponding 
female copulatory foveae (the sagittal pits 
between female sternites 7 and 8 into which the 
male mediunci are inserted) possess an especially 
interesting suite of coadapted features. 

In females of Zygopizlebius the posterior midline 
of sternite 7 bears a short longitudinal carina, 
which, at the posterior margin of the sternite, is 
produced as a protuberance of varying promi- 
nence. Both the carina and the protuberance ex- 
hibit progressive enhancement along the species 
series Z .  ps~udosilveira (weakly developed, Fig. 17, 
mvc), to Z. zebra (Fig. 12), to Z ,  leotzintrs (well 
developed, Fig. 7). A synapomorphic feature of 
male Zygophlebiirs species is the recurvature of the 
distal portion of the mediuncus. This recurvature 
also shows progressive enhancement along the 
species series Z ,  pseudosiliieira (weakly developed, 
Fig. 23)' to Z .  zebra (Fig. 25), to Z .  leorzirz~is (well 
developed, Fig. 27). The close association of the 
distal end of the male mediuncus with the female 
sternite 7 protuberance during copulation and the 
correlation of the transformation series of these 
two structures suggests that these structures have 
coevolved. I suggest here that the trend toward 
increased curvature of the distal portion of the 
male rnediuncus is ail evolutionary response to 
progressive elongation of the female seventh 
sternal protuberance. This hypothesis is consistelti 
with the idea that increasingly curved male 
mediuncal apices became necessary to cirixmvent 
increasingly elongated female seventh sternal pro- 
tuberarlces and thus afford continued access to, 
and proper fit within, the female copulatory fovea. 
If these transformations are accurate and properly 
polarized, they suggest that Z .  leoninus is the most 
recently differentiated Zygoplzlcbius species. 

Distribution (Fig. 1). Widely distributed in sub- 
equatorial Africa, extending north of the equator 
in Zai're, probably Uganda, and possibly also 
Kenya and Somalia. Reliable records exist for the 
following countries: Angola, Kenya, Malawi, 

Psychopsinae \/ 

Fig. 2. Giadogram showing intergeneric relationships 
within the family Psychopsidae and interspecific relation- 
ships within the genus Zygophlebius (after Oswald 
1993). 

Mozambique, South Africa (Transvaal, Natal), 
Swaziland, Tanzania, Uganda, Zalre, Zambia, and 
Zimbabwe. No records are currently known from 
Namibia, Botswana, Lesotho, or the Cape Province 
or Orange Free State of South Africa. Much of these 
latter regions may be too arid to support Zy8opizle- 
bius species. Fraser (1951) incorrectly reported 
'Psychopsis zebra' from Madagascar. The specimen 
cited by Fraser was actually collected on Fundu 
Island, a small island off the Zanzibar coast of 
northeastern Tanz,ania (Tjeder 1960). No psychop- 
sid species are currently known from Madagascar. 

Biogeography. The relatively small known ranges 
of the species Z ,  yseuclosilveira and Z .  zebra are 
located at the margins of the range of the more 
broadly distributed species 2. leoninus, with Z .  
pseudosilzleieiua to the southwest and Z .  zebra to the 
northeast (Fig. 1). Zygopirlebius pseudosilaeira is 
known only from its type locality, where it is sym- 
patric with Z. ieoninus {Minter, pers. comm.). 
Zygophlebius zebra and Z .  leoninus, on the other 
hand, appear to be atlopatric on the basis of exist- 
ing distributional records. However, the apparent 
absence of both of these species from the 
geographic arc extending from southern Tanzania 
through central Tanzania to western Kenya can 
also be interpreted as a collecting artefact, particu- 
larly since no obvious physical or ecological 
barriers appear to separate the known ranges of 
these species. 

If, as suggested above, Z. leoninus is the most 
recently differentiated species of Zygophlebius, the 
imposition of its range between those of its two 
sister-species forms an interesting biogeographic 
pattern which is consistent with the hypothesis 
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that the distributions of Z. zebra and Z .  pseudosil- 
vcira are relictual, and that Z. leorzirius is currently, 
or has at some time in the past, increased its range 
at their expense. 

Key to adult Zygophlebius species 

1. Males: abdominal apex not bulbous; eighth 
and ninth tergites and ectoprocts free, not 
fused to each other (Fig. 21) . . . . . . . . . . . . . .  2 

1'. Feinalrs: abdominal apex bulbous; eighth 
and ninth tergites and ectoprocts largely 
fused to each other (Fig. 14) . . . . . . . . . . . . . .  4 

2. Forewing: costal gradate series absent 
(fewer than five crossveins present); mem- 
brane hyaline with brown variegations 
distally which merge into indistinct 
transverse bars proximally (Fig. 5); 
Ertninalia: extrahemigonarcal process 
absent; proximodorsal surface-of mediun- 
cus not abruptly divided from recurved 
distal surface by an angular dorsal 
prominence (Fig. 23); mediuncus bearing 
subapically a pair of lateral setal tufts 
(Fig. 23) . . . . . . . . . . . . . . . . . .  Z. pseudosilvc 

2'. Forezuing: costal gradate series present 
(more than 20 crossveins present); 
membrane pale-yellowish-brown with 
light- brown transverse bars proximally, 
bars diminishing in prominence distally, 
generally absent apically (Figs 3,4); 
Evmitzalia: extrahemigonarcal process 
present (Fig. 27, ehgp); proximodorsal 
surface of mediuncus abruptly divided 
from recurved distal surface by an angular 
dorsal prominence; mediuncus without 
subapical setal tufts (Figs 25,27) . . . . . . . . .  3 

3. Erininalia: mediuncus distal to angular ,, 
dorsal prominence bracket-shaped [(I in 
lateral view; length of mediuncus 
proximal to angular prominence greater 
than length distal to prominence (as 
measured on dorsal surface following 
curvature) (Fig. 25); extragonopons 

- - 

(dorsomedian portion of extragonarcus) 
prominently protuberant in dorsal view 
(Fig. 24) . . . . . . . . . . . . . . . . . . . . . . . . .  Z. zebra 

3'. ~erh ina l ia :  mediuncus distal to angular 
dorsal prominence distinctly C-shaped in 
lateral view; length of mediuncus proxi- 
mal to angular prominence less than 

length distal to prominence (Fig. 27); 
extragonopons only slightly protuberant 
in dorsal view (Fig. 26) . . . . . . . . . .  Z. leoizinus 

4. Forewing: costal gradate series absent 
(fewer than five crossveins present); 
membrane hyaline with brown variega- 
tions distally which merge into indistinct 
transverse bars proximally (Fig. 5); 
Tevminnlia: copulatory fovea a large, 
sclerotized spheroid, bearing dorsally a 
small, attenuate appendix (Fig. 18); 
seventh sternite with sagittal carina and 
its posterior protuberance incipient (Fig. 
17); corniform diverticula of bursa each 
bearing only one bursal gland duct (Fig. 
16) . . . . . . . . . . . . . . . . . . . . . .  Z. pseildosilvcira 

4'. Fore7oing: costal gradate series present 
(more than 20 crossveins present); 
membrane pale-yellowish-brown with 
light-brown transverse bars proximally, 
bars diminishing in prominence distally, 
generally absent apically (Figs 3,4); 
Erminalia: copulatory fovea a small, 
partially sclerotized pit, bearing anteriorly 
a small compressed appendix (Fig. 13); 
seventh sternite with sagittal carina and 
its posterior protuberance distinctly 
present (Figs 7,12); corniform diverticula 
of bursa each bearing two bursal gland 

. . . . . . . . . . . . . . . . . . . . . . .  ducts (Figs 9,111 5 
5. Terminalia: posterior margins of seventh 

sternite lateral to parasagittal prominences 
not recurved; posterior midventral 
protuberance of sagittal carina of seventh 
sternite small, not prominently projecting 
(Fig. 12) . . . . . . . . . . . . . . . . . . . . . . . . .  Z. zebm 

5'. Terminalia: posterior margins of seventh 
sternite lateral to parasagittal prominences 
recurved (Fig. 7); posterior midventral 
protuberance of sagittal carina of seventh 
sternite enlarged, prominently projecting 
(Fig. 7) . . . . . . . . . . . . . . . . . . . . . . . .  Z. lconinus 

Zygophlebius pseudosilveira sp. n., Figs 1 , 5 ,  
14-1 8,19,22-23 
'znsl': Oswald 1993. 

Diagnosis 
Distinguished from Z. leouirzus and Z .  zebra by its 

smaller size and distinctive forewing maculations, 
i.e. irregularly transversely barred proximally, 
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Figs 3-6. Wings. 3, Zygophlebius zebra (Kenya: near Kilifi); 4, Z. leoninus (Tanzania: near Songea); 5, Z. 
pseudosilveira (South Africa: near Chuniespoort (Paratype)); 6, Silveira marshalli (South Africa: near 'Nylsspruit'). 
Scale bars = 5.0 rnrn. 

graded distally to finely irrorate. In Z. leoninus and ('entoprocesses') and the presence of a pair of setal 
Z. zebua, the transverse proximal barring is tufts laterally near the apex of the mediuncus and, 
lighter in colour and faint or absent distally, and in the female, the large, spheroidal, copulatory 
the remigium is never irrorate. Diagnostic fovea (apparently enlarged in this species to 
terminalic characters include, in the male, the ab- accommodate the subapical setal tufts of the male 
sence of projecting extragonarcal processes mediuncus). 
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Description 
Forewing (Fig. 5) length 13.4-17.6 mm (mean = 

15.3 mm, n = 16 wings); markings: irrorate with 
brown distally, graded to irregular, transverse, 
brown bars proximally; costal gradate series ab- 
sent (autapomorphy) (i.e. feweE than five costal 
crossveins present; range = 0-3, mean = 0.9, n = 16 
wings); outermost discal gradate series extremely 
variable (range = 0-17 crossveins, mean = 4.0, n = 

32 wings). 
Male terminalia (Figs 19, 26-27). Posteromedian 

lobe of eighth sternite inconspicuous; posterior 
margin of ninth sternite not sagittally emarginate; 
extragonarcal processes (entoprocesses) absent; 
mediuncus bearing a pair of lateral setal brushes 
subapically (autapo&orphy), dorsal margin (in 
lateral view) slightly recurved distally, but lacking 
a distinct angular prominence, dorsal surface (in 
cross-section) convex. 

Female terminalia (Figs 14-18). Seventh sternite - 
with sagittal carina, and its posterior protuber- 
ance, incipient; posterior margins of seventh ster- 
nite n o t  recurved later: to parasagittal 
prominences; copulatory fovea a sclerotized 
oblate spheroid bearing an attenuate dorsal 
appendix; corniform diverticula of bursa each 
supporting a single bursa1 gland duct. 

Distributioiz. Fresently known only from the 
type locality in northern Transvaal, South Africa 
(Fig. 1). 

Flight period. 22 November to 14 January. 
Biology and immature stages. The following infor- 

mation has been supplied by L. Minter (pers. 
comm.), who collected the type series. Adults were 
netted during the day in shaded sites under the 
closed canopy of a narrow belt of short dry forest 
bordering the perennial stream ~ o n ~ w a n e ;  which 
cuts through the southern slopes of a western 
extension of the Transvaal Drakensberg Moun- 
tains. The surrounding area is hot, dry, and very 
rugged. Rain falls in summer (October to 
February) and is not sufficient to maintain the 
forest, which is consequently restricted to the im- 
mediate vicinity of tl~eperenr~ial stream. Zyyophle- 
bius pseudosilveirn was confined to this riverine 
forest. Specimens were observed to take flight 
from dry twigs and fallen branches lying close to 
the ground and to settle in similar situations. 
Adults clearly showed diurnal activity, but the 
possibility of nocturnal activity was not investi- 
gated. All specimens were collected in the same 
river valley (adjacent valleys have yet to be 

explored). In the collection area, Z. pseudosilveira is 
sympatric with, and more abundant than, its con- 
gener 2. leoninus. Viable eggs of Z. pseudosilveira 
have been obtained from field-captured females 
and larvae derived from these eggs have been 
reared through to third instar. 

Type material examined. Holotype d, SOUTH 
AFRICA: Transvaal: Hoogenoeg Farm (24.105 
29.56E), 45 km E Chuniespoort. Label data: 
'SOUTH AFRICA, T[rans]v[aa]l. / Hoogenoeg 
[farm], Bewaar- / kloof near Chunies- / poort 
24.105 29.56E / 22.xi.1987 L.R.Minterf (white 
rectangular label), 'NATIONAL COLL. / OF IN- 
SECTS / Pretoria, S[outhl. Afr[ica]. / Ac. NE 808' 
(white rectangle), 'HOLOTYPE / Zygophlebius 
pseu- / dosilveiraOswald / J.D. Oswald 1992' (red 
rectangle) (SANC). One of a series of 12 specimens 
with identical collection and accession labels. 
Condition excellent, wings spread, no parts 
missing. Abdomen attached to specimen, termi- 
nalia not cleared. 

Paratypes: Ild, 49, SOUTH AFRICA: Transvnnl: 
2d, 2?, Farm Hoogenoeg, 24.10s 29.56E, 45 km E 
Chuniespoort, 14.i.1989, Minter; 9d, 2?, (same data 
as holotype). The paratypes are distributed among 
the following collections: BMNH, LRMC, SANC, 
NHMV and USNM. 

Elymology. Pseudo- (from Gr. pseudos, fallacy or 
lie) + silveira (from the psychopsid generic name 
Silueira), in reference to the general resemblance 
between the forewing pattern of this species and 
the four species of the African psychopsid genus 
Silveira (cf. Figs 5 and 6). This name is proposed as 
a noun in apposition, Art. llh(i)(2). 

Remarks. Zygophlebius pseudosilveira was discov- 
ered in 1987 by Les R. Minter of Pietersburg, South 
Africa, who kindly forwarded his specimens to 
me for inclusion and description in the present 
revision. 

Zygophlebius zebra (Brauer), Figs 1, 3, 10-1 3, 
20,24-25 

Psychopsis zebra Brauer, 1889: 102 (OD). 
Zygophlebius zebra (Brauer): Navas 1917 (Tax). 
Notopsychops zebra (Brauer): Tillyard 1919 (Tax). 
Psychomorphe zebra (Brauer): Kruger 1922 (Tax). 

For additional nomenclatural and synonymical 
details see Oswald (1993). Many of the earlier 
literature records for this species actually pertain 
to Z. leoninus. 
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Figs 7-18. Female terminalia. 7-9, Zygophlebius leoninus ('Rhodesia'): 7, seventh and eighth sternites, ventral; 8, 
spermatheca, lateral; 9, bursa, bursal diverticulum and bursal accessory glands, dorsal. 10-13, Z. zebra (Kenya, 
Sokoke Forest): 10, spermatheca, lateral; 11, bursa, bursal diverticulum and bursal accessory glands, dorsal; 12-13, 
seventh (part) and eighth sternites, ventral and dorsal (internal). 14-18, Z. pseudosilveira (South Africa, near 
Chuniespoort): 14, abdominal apex, lateral; 15, spermatheca, lateral; 16, bursa, bursal diverticulum and bursal 
accessory gland, dorsal; 17-18, seventh (part) and eighth sternites, ventral and dorsal (internal). Abbreviations: 7s' 
8s = sternites; 7t, 8t, 9t = tergites; 9gcx = ninth gonocoxite; ala = anterolateral apodeme; bag = bursal accessory 
gland; bur = bursa; cc = cercal callus; cd = corniform diverticulum of bursa; cf = copulatory fovea; da = distal 
apodeme; ect = ectoproct; fzc = fertilization canal; mvc = midventral carina; pacm = posterior abdominal chamber 
membrane (artificially everted); sg = subgenitale; sty = ninth gonocoxite stylus; vll = ventrolateral lobe of 
spermatheca. 

Diagnosis (range = 27-32 crossveins, mean = 29.8, 12 = 12 
See Diagnosis under Z. leoninus. 

Redescription 
Fnvnorng (Fig. 3) length 17.5-22.0 mm (mean = 

19.1 mm, n = 12 wings); markings: a pale-yellow 
background with inconspicuous, transverse, 
yellowislt-brown bars proximally, bars becoming 
obsolete distally; costal gradate series well devel- 
oped (i.e. more than 20 costal crossveins present; 
range = 32-38, mean = 35.0, n = 12 wings); outer- 

wings). 
Male terminalia (Figs 20, 24-25). Posteromedian 

lobe of eighth sternite ivell developed; posterior 
margin of ninth sternite sagittally emarginate; ex- 
tragonarcal processes (entoprocesses) present; 
mediuncus: lacking lateral setal brushes subapi- 
cally, dorsal margin (in lateral view) showing a 
distinct angular prominence, mediuncus length 
distal to angular prominence (1) comprising less 
than half its total length, (2) bracket-shaped (in 

most discal gradate series always well developed lateral view), and (3) concave (in cross-section). 



92 African Entomology Vol. 2, No 2, 1994 

FemaIe terminalin (Figs 10-13). Sagittal carina of 
seventh sternite distinct, produced~posteriorly as 
a prominent protuberance (but smaller than in Z. 
leonrnus); posterior margins of seventh sternite not 
recurved lateral to parasagittal prominences; 
copulatory fovea a small, non-spheroidal pit 
bearing a minute compressed appendix anteriorly; 
corniform diverticula of bursa each supporting 
two bursa1 gland ducts. 

Distribution (Fig. 1). Apparently restricted to 
southeastern Kenya and the adjacent areas of 
northeastern ~anznnia. All published records of 
IN, zebra' from further south and west in Africa 
appear to be incorrect identifications of Z. ieo~lirzz*s. 

Flight period. 29 October to 8 May. 
Biology and immature stages. No published or 

unpublished data known. 
Type material examined. Holotype 9, examined. 

Type locality: KENYA: Taveta (03.245 37.41E). La- 
bel data: 'Holnel / Ost- / Afrika / 1889 / Taveta' 
(white square label), 'zebra / det. Brauer.' (white 
rectangle), 'I'sychopsis / zebra.' (white rectangle), 
'Typus' (red rectangle), '9' (white rectangle with 
wing fragment glued on), 'Coll. Nat. Mus. Wien.' 
(yellow rectangle), 'Zygopizfebius zebra / (Brauer, 
1889) / HOLOTYPE / Det JDOswald 1992' (white 
rectangle) (NHMV). Condition very good; tip of 
right antenna missing; all other appendages pre- 
sent; apex of left forewing glued to one label. 
Terminalia cleared by Oswald in 1991 and placed 
in a glycerine-filled microvial pinned below the 
specimen. This is the single specimen upon which 
the description of Psychopsis z~bra  was based 
(Brauer 1889). 

Additional material exntrzined. 4d, 149, I ?  = 19. See 
Oswald (1993). 

Etymology. Unexplained, but certainly from 
'zebra,' any of several striped African zebras, 
probably in reference to the striping of the fore- 
wings. This name is treated here as a noun in 
apposition and is, thus, indeclinable (Art. 31b). 

Remarks. Following Kimmins (1939), Tjeder 
(1960) recognized (as 'Nothopsychops [sic] zebra') 
only one valid Zygophlebius species in southern 
Africa. Although eastern Africa north of the Zam- 
bezi River lay outside the principal geographic 
range covered by Tjeder's revision of African psp- 
chopsids, all of the Zygophlebius specimens known 
to Tjeder from north of the Zambezi were explicitly 
included within his concept of 'N. zebra.' Recent 
re-examination of co~siderable material from 
throughout the range of this concept of 'N, zebra' 

has revealed that two distinct species, Z .  zebra 
Brauer and Z .  leoninus Navis, have been con- 
founded under the name 'zebrg.' In the present 
work, the former 'zebra' populations from Kenya 
and adjacent northeastern Tanzania are attributed 
to the true Z. zebra (Brauer 1889; type locality: 
KENYA: Taveta (03.24s 37.41E)), while popula- 
tlons from f~rrther west and south are attributed to 
Z. leoninus (Navas 1910; type locality: MOZAM- 
BIQUE: Pungoe Valley, Guengere (19.055 34.15E)). 
Note also, that all of Tjeder's well-executed figures 
of 'N. zebra' (drawn from specimens collected in 
South Africa (Natal: Schangwana (= ?Slhang- 
wana)) and Zimbabwe (Lomagundi and Urntall)) 
actually illustrate specimens of Z. leoninus. 

Zygophiebius feoninus Navas, Figs 1,4,7-9,21, 
26-27. stat. n. 

Zygophlebius lconinrns Navas, 1910: 83 (OD, 
Fw*). 

Psyclzopsis felina Navas, 191 2: 111 (OD, MT*). 
~ y g o ~ h l e b i h s  zeb~a Tar. felinus (NavAs): Naviis 

1917: 203 (IZD, Tax). 
Zygopl~lebizis zebra var. l eon i~us  Navas: Navas 

1917: 201 (RD, Tax). 
Zygop!rlebius zebra var. zueclinus Navas, 1917: 

203 (OD). syn. n. 
For additional nomenclatural and synonymical 

details see Oswald (1993). Many of the earlier 
literature records for 'zebra' actually pertain to this 
species. 

Diagnosis 
Distinguished from 2. pseudosilueira by its non- 

irrorate forewing, presence of prominent 
extragonarcal processes (entoprocesses) in the 
male, and the small, non-spheroidal copulatory 
fovea of the female. Distinguished from Z .  zebra by 
the longer and more strongly arched distal portion 
of the medii~ncus in the male and, in the female, 
by the more prominently developed protuberance 
at the posterior end of the seventh sternite sagittal 
carina and the partially recurved posterior 
margins of sternite 7. 

Redescription 
Forewing (Fig. 4 )  length 18.5-22.5 mm (mean = 

20.4 mm, 1.2 = 20 wings); markings: a pale-yellow 
background with inconspicuous, transverse, 
yellowish-brown bars proximally, bars becoming 
obsolete distally; costal gradate series well devel- 
oped (i.e. more than 20 costal crossveins present; 
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Figs 19-27. Male terminalia. 39-21, abdominal apices, lateral: 19, Zygophlebiuspseudosilveira (South Africa, near 
Chuniespoort). 20, 2. zebra (Kenya, near Taveta). 21, Z. leoninus (South Africa, near Tzaneen). 22-27, gonarcus, 
mediuncus, ninth gonocoxite complexes, dorsal and lateral (provenances as above). 22-23, Z. pseudosilveira. 
24-25, Z. zebra. 26-27, Z. leoninus. Abbreviations: 7s, 8s: 9s = sternites; 71, 8t, 9t = tergites; 9gcx = ninth gonocoxite; 
cc = cercal callus; ect = ectoproct; ala = anterolateral apodeme; pml = posteromedian lobe; med = mediuncus; gon = 
gonarcus; ehgp = extrahemigonarcal process; sa = subanale; mas = mediuncal accessoty sclerite; dip = dorsolateral 
plate. 
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range = 2540, mean = 36.2, n = 30 wings); outer- 
most discal gradate series always well developed 
(range = 17-33 crossveins, mean = 26.5, n = 30 
wings). 

Male terrninalia (Figs 21, 26-27). Posteromedian 
lobe of eighth sternite well developed; posterior 
margin of ninth sternite sagittally emarginate; ex- 
tragonarcal processes (entoprocesses) present; 
mediuncus: lacking lateral setal brushes subapi- 
cally, dorsal margin (in lateral view) showing a 
distinct angular prominence, mediuncus length 
distal to angular prominence (1) comprising more 
than half its total length (autapomorphy), (2) dis- 
tinctly C-shaped (in lateral view), and (3) concave 
(in cross-section). 

Female terminalia (Figs 7-9). Sagittal carina of 
seventh sternite distinct, produced posteriorly as 
a large protuberance (autapomorphy); posterior 
margins of seventh sternite recurved lateral to 
parasagittal prominences (autapomorphy); copu- 
latory fovea a small, non-spheroidal pit bearing a 
minute compressed appendix anteriorly; corni- 
form diverticula of bursa each supporting two 
bursa1 gland ducts. 

Distribution (Fig. 1). Widely distributed in sub- 
equatorial Africa, extending north of the equator 
in Zaire and, possibly, Uganda, but apparently 
absent from the arid regions of southwestern 
Africa (i.e. Botswana, Namibia, and the Cape 
Province of South Africa). Records have been con- 
firmed from Angola, Malawi, Mozambique, South 
Africa (Transvaal, Natal), Swaziland, Tanzania, 
Uganda, Zaire, Zambia, and Zimbabwe. 

Flight period. September (Handschin & Mark1 
1955) to March (Tjeder 1960). 

Biology and immature stages. No published data. 
Larvae have been reared to second instar by 
L. Minter (pers. comm.). 

Type material examined. Zygophlebius leoninus. 
Presumed holotype, not examined. Type locality: 
MOZAMBIQUE: Pungo& Valley, Guengere (19.055 
34.15E) (MNHN). 

Psychopsis felina. Male lectotype by present 
designation, examined. Type locality: MOZAM- 
BIQUE: Beira (19.50s 34.52E). Label data: 'Beira / 
19.1 I [= ?I1 (February) or = ? l l  (November)], 
[19100' (white rectangle), 'Z[ygophlebius]. zebra 
Brau[er]. / ~[ariety]. felina Nav[as]. / Navas S.J. 
det.' (blue-green rectangle), 'Typus' (red rectan- 
gle), 'Lectotype / Psychopsis felina / Navis, 1912 
/ J.D. Oswald 1993' (red rectangle), 'Zygophlebius 
leoninus / Navas, 1910 / Det JD Oswald 1993' 

(white rectangle) (MZBS). Condition good, anten- 
nal flagella, and right metatarsus missing, other- 
wise complete; wings with several small tears. 
Abdomen attached to specimen, terminalia not 
cleared. Two male paralectotypes with identical 
locality/date labels exist in BMNH. Based on male 
terminalic traits (visible without dissection), both 
the holotype and paralectotypes are conspecific 
with the concept of Z. leoninus adopted here. 

The original description of P. felina cites an un- 
specified number of specimens seen by Navas in 
BMNH, probably during August 1912 when he 
was in Oxford attending the Second International 
Congress of Entomology. One of these specimens, 
now in MZBS, was apparently obtained by Navas 
for his personal reference collection. No holotype 
was explicitly designated in the original descrip- 
tion of P. felina, but the following data were re- 
corded for the specimen retained by Navas: 'Beira, 
19 Febr. 1900 (Col. m.).' Based on this information, 
I interpret the three specimens cited above, which 
bear labels matching this data, as the type series of 
P. felina. 

Tjeder (1960) cited the 'type' of I? felina as: '..ld, 
19.2.1900, type of Psychopsis felina Navas (1912a).' 
No collection depository was cited for this speci- 
men. This type statement is apparently invalid as 
a lectotype designation because it is not 'individ- 
ual' (sensu ICZN Art. 74b), since both the BMNH 
and MZBS specimens match Navas' description 
and the specimens in both of these collectionswere 
mentioned in the original description. Monserrat 
(1985), in a list of presumed Navds types deposited 
in the MZBS, cited the 'type' of l? felina as: 'Zygo- 
phlebius zebra (Brauer, 1889) v. felina N., 1912 TIP0 
Beira (Mozambique).' This type statement is also 
apparently invalid as a lectotype designation 
under a strict interpretation of ICZN Arts. 72b(vii) 
and 74d, since it is contained in a list of presumed 
types held in an individual museum and its listing 
does not have as its specific objective the definition 
of the nominal taxon P. felina. To establish a pri- 
mary type for P. felina which is consistent with the 
rules of nomenclature, I hereby designate the Beira 
specimen held in MZBS as the lectotype of l? felina; 
and I treat the two BMNH specimens as paralec- 
totypes. This lectotype designation is consistent 
with the spirit of the two earlier 'type' statements 
published by Tjeder and Monserrat. 

Psychopsis zebra var. weelina. Male lectotype by 
present designation, examined. Type locality: 
ANGOLA: Luacinga River. Label data: 'Luacinga 
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R[iver]., / Angola, / Nov[ember]. [18]99. / (Pen- 
rice).' (white square label with black border), 
'Rains in TI. 111. / IV. IX. XII.; / little rain from / E. 
VIII. to X.' (white square wit11 black border), 'Coll. 
v.d.Weele / leg. 1907 N.. 6.' (white rectangle), 'Lec- 
totype / Zygophlebius / zebra var. weelina / Det. 
Oswald 1991' (red rectangle). (RMNH). Condition 
very good; tip of right antenna missing; all other 
appendages present; wings with several small 
marginal breaks and chips; each hind wing with a 
small hole in disk. Terminalia cleared by Oswald 
in 1991 and placed in a glycerine-filled microvial 
pinned below the sptc' -  men. 

Navas (19171, citing Van der Weelefs (1907) 
figure and locality records of 'Psychopsis zebra,' 
proposcd the name rnee.e(intr as a new variety of 
'Zygophli'bius zebra.' Navas apparently had not 
seen Van der Weele's material, and he expressed 
some uncertainty about the validity of ziler71ina by 
placing n question mark before the name in the text 
header for this variety. Although apparently never 
mentioned in the subsequent psychopsid litera- 
ture, uxlelina is an available species-group name; 
and a lectotype designation is necessary ti) fix its 
interpretation. The syntype series of u~eelina is 
interpreted here as constituting the 'Ps~/chop.sis 
zcbra' material examined and cited by Van der 
Weele (1907). This consisted of a 'large series' of 
'Psychopsis zcbra' collected in November 1899 by 
I'enrice along the Longa and Luacinga Rivers in 
Angola, I have examined eight specimens of this 
series (3d, 29, 3 unsexable from RMNH. All eight 
specimens are conspecific with the concept of 
Z, Ieotzitais used in this paper. One male from this 
series has been selected and labelled as the lecto- 
type; the other members of the series have been 
labelled as paralectotypes. 

Additional material cxanzitzed. 73d, 81?, 27? = 181 
specimens. See Oswald (1993). The locality 'White 
River' cited by Oswald (1993) is a town in eastern 
Transvaal (25.205 31.0OE), not the Wit Kei River 
(32.095 27.24B). 

Etymologies. Z~ygophlebil~s ~t!otri??us: unexplained, 
probably from L. leo, or Gr. lcorz, lion, possibly in 
reference to the tawny coloration of this species. 
Psychopsis felina: unexplained, probably from I,. 
fclis, cat, possibly named to parallel Z .  Iconinus. 
Zygoylztchins zebra var. zt~celinus: unexplained, 
probably from the surname of Dutch entomologist 
Herman Willem van der Weele (1879-19 10). 

Xettznrks. Z?/gopizlebius leoni?tus was one of three 

psychopsid species-group names proposed in 
Navas' (1910) first paper containing psychopsid 
taxa. This paper apparently antedated Navas' 
discovery of any of the pre-existing literature on 
species now placed in the family Psychopsidae. In 
particular, there is no indication that Navas was 
then aware of Brauer's earlier (1889) description 
of the species 'Psychopsis zebra.' However, Navas 
f 191 7) subsequently treated 'leo~zina' as a variety of 
Z. zebra Brauer. Kimmins (1939) later 
synonymized both Z .  Ieoninus NavBs and Psychop- 
sis felina Navas (1912) with Z. zebra Brauer, 
presumably based on their similar venational 
and forewing maculation characteristics. Until 
now, Kimmins' synonymic opinion has been 
adopted in all subsequent works on African 
psychopsic%s, including the last revision of this 
fauna by Tjeder (1960). However, as the oldest 
available name for the southern and western 
populations formerly included in Kimmin's con- 
cept of 'zcbm,' 2. leonitrus is resurrected here as a 
valid name. 

I consider Z. feiinus and Z .  zebra var. weelirr~~s to 
be junior subjective synonyms of Z. in~nhrlrs. The 
lectotypes of P. felinus and Z .  z. weelims are clearly 
conspecific on the basis of male terminaljc charac- 
ters. However, since the presumed holotype of 
Z. leoninus was unavailable for examination, the 
conspecificity of these species with Z .  leonitzus 
could not be conclusively demonstrated. The 
Mozambique type locality of Z. leolzinzis, where no 
other Zygophlebius species are known, however, 
supports its conspecificity with I? felinzis (type 
locality also in Mozambique) and, thus, also with 
Z .  z .  weeliizus. See also Remarks under Z. zebra. 

FUTURE RESEARCH 

Several areas of desirable future research on the 
genus Zygophlebi~ls include: (1) laboratory rearing 
and description of the immature stages of all spe- 
cies; (2) studies of the field biology and ecology of 
all species; (3) additional collecting to establish the 
true range of Z. psettdosilueiua, and (4) additional 
collecting in the geographic '3rc through Tanzania 
and Kenya which separates the ranges of Z. feorz- 
ivzus and %. zebra, with the intent of establishing the 
nature of the boundary between these species, i.e. 
alfopatric, parapatric, or narrowly sympatric. Few 
additional new species are to be expected in this 
genus. 
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