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This paper forms the fourth report on the Neuroptera-Plaiiipennia of Southern 
Africa, a study supported by a grant from the Swedish Natural Science lxesearch 
Council. The first, second and third reports were published in the 4th, 6th and 
7th volumes of this series respectively. They contain introduction and monographs 
of the families Coniopterygidae, Sisyridae and Osmylidae (vol. 4, chapter 111, 1957), 
Berothidae (vol. ti, chapter XV, 1959) and Psychopsidae (vol. 7, chapter X, 1960). 

Family H E M E R 0 B I I D AE STEPHENS, 1829 

Brown Lace-wings 

D E S C R I P T I O N  

The adults are small to medium-sized insects with a length of forewing of 3.5-16 
mm, in the South African species 3-8 mm. Their larvae are arboreal, in a few species 
confined to low herbage. 

Imago .  Head small or medium sized, short or elongate with prominent compound 
eyes. Ocelli absent. Antennae slender, multi-segmented and moniliform; their length 
varies from less than half to a little more than the full length of the forewing. Scape 
enlarged, pedicel elongate. Galea with basigalea; apical knob lacking. Palpi long. 
Maxillary palpi 5- or 6-segmented; labial palpi 3- or 4-segmented. Palpimacula 
present or lacking. Alandibles well developed, acutely pointed, somewhat asym- 
metrical, always with internal tooth. 

Pronotum short, usually much broader than long. Lateral margins usually pro- 
longed into a lobe. Mesonotum broad and large with a large scutellum. Metanotum 
shorter than mesonotum, with a small scutellum. Legs cursorial with well developed 
coxae; coxae of forelegs long and slender. Tibiae usually with short spurs. Tarsi 
of medium length, 5-segmented; terminal segment with a pair of sharp, curved claws 
and a broad, pad-like empodium. 
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Fig. 451. Sym,pherobius invpar n. sp. holotype 9. M'ing-venation. - fr =frenulum, 
vein, jl = jugal lobe. 

h = humeral 

Wings of very varying shape, generally oval or elongate, subequal. Exceptloris 
are, however, common. The genus Hicromus exhibits quite an assembly of niodi- 
fications, even flightless species, one of them lacking all traces of hindwings. Falcate 
wings are present in some Micromus, and in Drepanopteryx, Drepanacra, Gayomyia, 
and otliel- genera. Reduced hilidwings occur in some Micronzus and occasionally in 
Psectra. The wing membrane is usually delicate and smooth but in some genera i t  
is much thickened and even coriaceous. Trichosors are always present along the 
margins, in some Micromus fused with the ends of the veins to form a list-like margin. 
The wing-membrane is covered by microtrichia. The veins and trichosors always 
carry macrotrichia, sometimes very minute, in one Nicrow~us-species extremely 
developed into long spines. Pterostigma generally distinct. 

The venation is extremely variable throughout the family. Apparently, the only 
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Figs. 452-459. Base of costal space of forewing of: 462. Sympl~erobius nigricornis n. sp. (holotype 
9). - 453. Psectra mozambica n. sp. (holotype 3). - 454. Notiobiella turnevi KIMM. (allotype $2). 

- 455. Boriomyia n,ubila ICIMM. (allotype 9). - 456. Dyshew~erobius productus n. sp. (holotype 
9). - 457. Ilernerobi*us rudebecki n. sp. (holotype 9). - 458. Micromus timidus HAG. $ (Luabo). 
- 459. Micromus paganus L. $ with recurrent humeral vein; rare condition (Sweden). 

Abbreviations: h = humera1 vein; tri = trichosors. 

common character for all the genera seems to be the fact that the vein R of the 
forewing has more than one sector, while in all other families there is a single sector, 
arising from R near its base. This condition is difficult or impossible to observe only 
in some highly modified Micromus-species with a heavy wing-texture and plenty of 
supernumerary crossveins. Abnormal specimens with but a single sector occur, 
though rarely. The presence of more than one sector from R (fig. 451) has been 
interpreted as a fusion of R and Rs, the sectors being really the ordinary branches 
of Rs, commonly present in other families, in which no such fusion is said to have 
occurred (COMSTOCK, 1918). The sectors are below dealt with as Rs-branches. Hind- 
wings with a single Rs. 

The basal part of the costal space of the forewing and the shape of the humeral 
vein is of some taxonomic importance (figs. 452-459). 

A real wing-coupling apparatus is not present; the wings are not coupled during 
flight. The forewings have, however, a jugal lobe a t  the base of the anal margin. 
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Figs. 460-466. Frenulum and base of costal space of hindwing of: 460. Psectra mozambica n. sp. 
(holotype 6). - 461. Syn2ipherobius nigricornis n. sp. (holotype 9). - 462. Notiobiella turneri 
II~MM. (allotype 9). - 463. Boriornyia nubila KIMM. (allotypc 9) .  - 464. TIemerobius rudebecki 
n. sp. (holotype 9). - 465. Dyshem,erobius productus n. sp. (holotype $). - 466. Micromus 

t imidus  HAG. 8 (Luabo). 

This lobe has the shape of a more or less triangular, weak lappet, rather similar 
in the different genera. Basally, the hindwings carry a distinct frenulum, the shape 
of which is in some cases of taxonomic value (figs. 460-466). 

The wings are frequently mottled or marked with spots and fasciae. Yellow, brown 
and black colours are prevalent. 

The abdomen is cylindrical or nearly so, generally more slender in the 8 than in 
the 9. In the genus Psectra the abdomen is, however, bulky in both sexes. The tergites 
and sternites are usually well limited. There are 8 pairs of spiracles, on segments 1 
to 8 respectively. Cercal callus and trichobothria present. 
8. Tergites 1-8 usually unmodified, very seldom carrying teeth or other dilata- 

tions. Spiracles of segment 8 usually placed in the membrane between tergite and 
sternite (exception: Notiobiella, in which the lateral parts of the tergites are prolonged 
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downwards and the spiracles open through these extended parts). Tergite 9 forms 
generally a narrow half-ring, in Micromus fused with the ectoprocts and provided 
with a forwards directed dilatation, in Psectra much modified, usually with a long 
lateroprocessus directed backwards. Sternite 9 more or less short, scoop-like. Ecto- 
procts dorsally not fused, usually modified for grasping, ending in one or two prongs, 
or simple; distally often prolonged; frequently they carry spines or other structures. 
The lower prong, catoprocessus, is free in Psectra, a condition similar to that of 
some primitive Corydalidae. The gonarcus has the shape of a transverse arch; it 
may bear a mediuncus, or an arcessus, or a pair of entoprocessus (or two of these 
structures). The paranieres are free or fused; superprocessus present or lacking. A 
distinct, stem-like hypandriurn internurn always present. 
9. Tergite 8 with the sides extending downwards and its spiracles opening through 

these lateral parts. In  some species of Hemerobius the tergite 8 is ring-like; its pro- 
longed sides are grown together ventrally or fused with a secondarily developed 
8th sternite. Tergite 9 either forming a half-ring or split laterally into a small dorsal 
plate and a pair of lateral plates. In  a single known case (Micromus timidus HAG.) 
this tergite carries a pair of lateroprocessus. Subgenitale present or absent. In  some 
genera a pair of structures, the gonapophyses posteriores, are present, being mem- 
branously strongly fixed to the subgenitale. Praegenitale very seldom present. The 
gonapophyses laterales are formed as a pair of more or less short, convex scales, in 
lateral view usually crescent-shaped. In a single genus (Dyshemerobius n. gen.) they 
are partly grown together. Sometimes they carry each one short stylus (2nd segment 
of the gonapophyses). A kind of hypocaudae are present in Dyshemerobius. The 
ectoprocts form a pair of simple, convex plates, never dorsally fused, seldom with 
a tooth-like process. The spermatheca is usually small and weak and rather simply 
shaped, sometimes coiled; in Dyshemerobius large and more complex. 

L I F E  H I S T O R Y  

The early stages and life histories of the African species seem to be almost unknown, 
only Micromus timidus HAG. being studied in this respect, in Hawaii, by WILLIAMS 
(1927 and 1931) under the name M. vinaceus GERST. The life histories of several 
European, Japanese and N. American species have been investigated by several 
authors, chiefly by WITHYCOMBE (1923, 1925), SMITH (1923, 1934), KILLINGTON 
(1931, 1932a, b, c, 1934, 1936-1937, 1946) and NAKAHARA (1954). The followirlg 
short account is derived from these papers. 

The number of eggs laid by the hemerobiid females seem to vary from about 50 to 
more than 600. The highest number is given by Williams (1927) who stated that 
one female of Micromus vinaceus GERST. (i.e. timidus HAG.) laid 619 eggs during 18 
days. The egg is cylindrical or elongated oval with rounded ends; it measures from 
0.5 to 1 mm in length and is usually twice as long as broad. Micropylar projection 
knob-like or flattened disc-like. Surface smooth, minutely reticulated or ornamented 
with papillate projections. The eggs are usually laid separately on leaves, needles, 
twigs or bark. 



NEUROPTERA PLANIPENNIA IV 301 

There are three larval instars. The larva of the 1st instar is broadest over the 
head; that of the 2nd and 3rd instars is fusiform, tapering towards the head and 
the abdomiiial apex. It is somewhat flattened, rather smooth, lacking prominent 
setigerous tubercles. Hairiness very inconspicuous. The head of the 3rd instar larva 
is small, roui~ded, strongly sclerotized. Jaws prominent, caliper-like, slightly curved. 
The mandibles have internally at  apex a few serrations, directed backwards, and 
ventrally some internal ridges. The maxillae are similar to the mandibles but are 
apically blunt, while the mandibles are acutely pointed. The labial palpi are 3- 
segmented, the last segment is very large, fusiform or much swollen. The antennae 
are %segmented, the 2nd segment is longest. The segment 3 bears a fine terminal 
bristle. The eyes are composed of 6 eye-elements. The thoracic segments are large, 
the thorax being almost as long as the abdomen. The legs are well-developed, 
subequal. The tarsi are short, ending in a pair of simple, curved claws and an empo- 
dium which is trumpet-like in the larva of the 1st instar, pad-like in the 2nd and 
3rd instar. The abdomen is 10-segmented; the last segment is provided with a pair 
of eversible processes. - 

The pupation takes place in a cocoon, spun by the larva from the anus by usually 
white silk and placed in crevices of bark, under loose bark, between needles, in 
empty galls, in curled-up leaves, in soil, under stones, etc. The cocoon has a double 
structure, an inner oval, finely spun cocoon, over which is an outer more or less 
complete cover. The pupa is slightly curved ventrad. Its well developed jaws are 
broad and symmetrical, subacute and provided with an internal, small tooth. The 
pupa exhibits the characteristics of the imago and is of normal planipennian form. 
Just before the emergence it leaves the cocoon and climbs to a suitable place, where 
the emergence takes place. 

F O O D  A N D  E C O N O M I C S  

The larvae as well as the imagines are carnivorous, feeding on small, soft-bodied 
insects. They prefer aphids and other small hemipterons, which are consumed in 
large quantities. WITHYCOMBE (1923) found thus that a larva of the European 
Hemerobius nitidulus F. required 79 full-grown females of Aphis rumicis L. to com- 
plete its growth. Larvae of European Boriomyia were found by KIT~LINGTON (1936) 
to consume 69-88 aphids each. A very high record is given by LAIDLAW (1936). He 
worked with the common, holarctic Hemerobius stigma STEPH. and estimated from 
several experiments that the larva ate on an average 3000 eggs and nymphs of an 
adelgid while the adult devoured about 15,000 eggs and nymphs of the same species 
in about two months. There seems to exist a certain kind of food preference, at  least 
in nature. Many species are thus associated with certain types of vegetation. In  
Europe there are some species [Hemerobius pini STEPH., Boriomyia concinna (STEPH.), 
Sympherobius fuscescens (WALL.) and others], which seem to be confined to conifers, 
feeding mainly on Lachnus and Eulachnus-species, while other species are confined 
to other types of vegetation. KILLINGTON (1936) says, however, that in captivity 
such conifer-frequenting species will take readily to a diet of aphids from deciduous 
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trees and herbs and therefore he considers it probable that also in wild populations 
the food is not very restricted. NAKAHARA (1954) stated, however, that adults of 
the Japanese Sympherobius domesticus NAK. refused to eat aphids, but ate scale- 
insects only; these are also the food, eaten by the larvae of the same Xympherobius- 
species. 

The larvae as well as the imagines when eating frequeiitly hold their prey aloft 
from any possible foothold. The larvae never adorn their body with skins of dry- 
sucked prey. They are not so called trash carriers. 

The hemerobiids are most valuable allies of man as predators on many noxious 
insects on trees, bushes and lower herbage, especially in checking the spread of 
aphids, psyllids and scale-insects. Some species have already been used in biological 
control. ZIMMERMAN (1957) informs about the introducing in Hawaii of Sympherobius 
barberi BANKS (from Mexico in 1929) and Nesomicromus navigatorurn (BRAUER) (i.e. 
Micromus timidus HAG.) (from Queensland in 19 19). Both have been established and 
prey upon mealy bugs and aphids. 

The author has examined the gut contents of the available South African species. 
The gut has usually been found to contain large quantities of hemipterous remnants, 
mostly of dark-bodied aphids. The most wide-spread S. African species, Micromus 
sjostedti WEELE, M .  timidus HAG., Hemerobius reconditus NAV. and H .  nairobicus 
NAV., would no doubt serve suitably and should be recommended to be used in the 
biological control of aphid infestations in Southern Africa. 

G E O G R A P H I C A L  D I S T R I B U T I O N  

The Hemerobiidae are spread over the world and occur in all major regions and 
continents and even on isolated islands in the oceans. More than 80 genera and 600 
species have been described but several genera and species have already fallen 
into synonymy. A number of names are still of uncertain validity. Hence, for the 
present it is impossible to estimate the actual number of valid genera and species. 

Previous work on South African Hemerobiidae 

The first record from South Africa was made by HAGEN who described in 1853 the 
species Micromus timidus from Mozambique. This species remained the unique South 
African species until 1920, when ESBEN-PETERSEN described Micromus capensis from 
Zululand and Cape Town, contemporanously also recording M .  timidus HAG. from 
Cape Town and Stellenbosch. In 1929 two papers appeared, one by KIMMINS with 
description of Boriomyia nubila from Natal, the other by N A V ~ S  with description of 
Micromus braunsi from the Eastern Cape Province. The same two authors added 
in 1933 each one new species, Notiobiella turneri KIMMINS from the S.W. Cape 
Province and Hemerobius ellenbergeri NAV. from Basutoland. In 1935 KIMMINS 
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described the new species Micromus oblonyus from the E.  Cape Province and Annan- 
dalia capensis from the S.W. Cape Province and in 1939 added to the South African 
list the species Hemerobius errans NAV. and Micromus africanus WEELE, both a t  
that time known only from 13. Africa. The present author recorded in 1955 two new 
Boriomyia-species, B. barnardi from the S.W. Cape Province and B. fumosa from 
the E.  Cape Province. Filially NAKAHARA (196010) recorded four species from Salis- 
bury: Hemerobius nairobicus NAV., H .  nemorensis KIMM., Notiobiella ugandensis 
KIMM. and Xympherobius sntithersi n. sp. The last mentioned two species were 
described from specimens lacking the abdomen and are consequently very dubious, 
as is also the determination of IT. nemorensis (a single 9). 

During my studies I have found that Micromus capensis EsB.-PET. as well ELS 31. 
braunsi NAV. are synonyms of M .  sjiistedti WEFLE, described in 1910 from Kiliman- 
jaro, that Hemerobius ellenbergeri NAV. is the same species as H.  reconditus NAV. 
1914 ( - H. errans NAV. 1914), that Annandalia capensis KIMM. has to be transferred 
to the genus Psectra HAG., and that Notiobiella ugandensis NAK. (1960 b) according 
to  the figure should be N. turneri KIMM. rather than ugandensis KIMM. Up to date 
12 species were thus known from South Africa, below dealt with as: Hicromus 
timidus HAG., M .  sjijsteclti WEELE, M .  africanus WEELE, M .  oblongus KIMM., Psectra 
capensis (KIMM.), Xympherobius snzithersi NAK., Notiobiella turneri KIMM., Boriomyia 
barnardi TJED., Boriomyia nubila KIMM., B. fumosa TJED., Hemerobius recoaditus 
NAV. and 8. nnirobicus NAV. 

The South African material available to the author contains specimens of the 
above-mentioned species except Xynzpherobius smitheri NAK. and of 10 more species 
whicli seem to be new, among them a representative of a new genus, named Dys- 
hemerobius. 
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Taxonomic account 

It would of course be desirable to subdivide this large family into subfamilies. 
Attempts were made by K R ~ G E R  (1922) and N ~ v i i s  (1933 a). Both dealt with but a 
few of the described genera (NAVAS only with the Palaearctic ones) and both based 
their divisions merely upon characteristics in wing venation. The results are therefore 
far from convincing. Earlier, already in 1918, COMSTOCK had separated a group of 
genera with 2 Rs-branches as a certain family which he called the Sympherobiidae; 
it was based on that number of branches only. The family was of course never 
accepted. NAKAHARA recently (1960b) tried a new division, separating the genus 
Notiobiella BANKS as a certain subfamily, the Notiobiellinae, and retaining the other 
genera as subfamily Hemerobiinae. He based the subdivision upon a single organ 
in the 6 genitalia, by him called the phallolingua. Such an organ, by me dealt with 
as arcessus (situated centrally below the dorsal part of the gonarcns), is present in 
several genera of various families (cf. TJEDER, 1954). I t  is true that the arcessus is 
especially large and complex in Notiobiella (fig. 660) but such a peculiar evolution 
of a single structure is in my opinion not sufficient for a subdivision of the family. 
The genera of this family have been studied too little as regards general morphology 
and consequently I desist from making any attempt to arrange them in subfamilies. 

Key to South African genera 

1 .  Maxillary palpi 5-segmented; labial palpi 3-scgmentcd . . . . . . . . . . . . . . . . . . .  2 
- Maxillary palpi 6-segmented; labial palpi 4-segmented . . . . . . . . . . . . . . . . . . .  4 

2. Costal space of forewing narrowed a t  base, seldorn with a recurrent humeral vcin. Tergite 9 and 
ectoprocts fused in both scxes . . . . . . . . . . . . . . . . . . . . . .  Micromus RAMB. 

- Costal space of forewing not abruptly narrowed a t  base. Humeral vein generally recurrent. Tergite 

9 and ectopro~t~s not fused . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  3 
3. Ectoprocts of $ with free catoprocessus, carrying a fan-like group of setae. Gonopophyses laterales 

of 9 without stylus . . . . . . . . . . . . . . . . . . . . . . . . . . .  Psectru BURM. 
- Ectoprocts of 6 without free catoprocessus. Gonapophyses laterales of with stylus. . . . . . .  

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  Sympherobius BANKS 
4. Gonapophyses laterales of fused in their basal portion and prolonged downwards into a pair of 

hypocaudae ($ unknown) . . . . . . . . . . . . . . . . . . . . . . .  D?~shemerobius n. g. 
- Gonapophyses laterales of 9 not fused; no hypocaudae. . . . . . . . . . . . . . . . . . .  5 
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5 .  Forewing with 2 Rs. Only one row of gradatc veins. Sc and R running very closely to one another 
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . Notiobiella BANKS 

- Forewing with 3-5 Rs. Two rows of gradate veins. Sc and R not very close to one another . . 6 
6. Ectoprocts of 6 with a dense row of strong larnellae internally a t  apex; subgenitale of 9 large, with 

a pair of gonapophyses postcrioros. I n  forcwing a crossvein between M and the 1st Rs-branch near 
the origin of the latter. . . . . . . . . . . . . . . . . . . . . . . . . Boriomyia BANKS 

- Ectoprocts of 6 without lamellae; subgenitale of 9 small or lacking, never with gonapop1.1yses poste- 

riores. No crossvein prescnt botwcen M and the 1st Rs-branch noar its origin . . . Hemerobius L. 

Micromus RAMBUR, 1842 
S Y N O N Y M Y  

Mzcromus RAMBUR, 1 842, p. 41 6. 
Nesomacromu& PERKINS, 1899, p. 37. 
Pseudopsectru PICICKINS, 1899, p. 46. 
Nesothuuma PCI~KINS, I 899, p. 46. 
N ~ n u s  N ~ v b s ,  1912, p. 199. 
Eumzcromus NAKAIIARA, 19 15, p. 36. 
Archueowzcromus J ~ R U G E R ,  1922, p. 171. 
Indomicromus KRUGER, 1922, p. 17 1. 
Stenomr;cro?nus Klruc~n, 1922, p. 171. 
Heteromzcromus KRTJUCR, 1922, p. 171. 
Meomzcromus Knua~~r ,  1922, p. 172. 
Pseudomacromus KRUUER, 1922, p. 172. 
Paramicrou~us KRUGER, 1922, p. 172 (nee NAKAHARA, 1819, p. 137). 
Tanca  NAVAS, 1929 r, p. 373. 
Spalowcicromus NAKAHARA, 1960b, p. 27. 
Anomzcromus NAKAHARA, I96Ob, p. 30. 
Arneromicromus NAKAHARA, 1960 b, p. 33. 
Afromacromus NAKAHARA, 196Ob, p. 34. 
Austromicromus NAKAHARA, 1960 b, p. 35. 

Genotype: Hemerobius variegatus FABRICIUS, 1793. 
The above long list of synonyms reflects the trials of various authors to group 

species of a large genus into new genera. The characteristics upon which these 
genera were based are either those present in wing venation and shape of wings 
(PERKINS, N A V ~ S ,  KRUGER) or those in the 8 genital structures (NAKAHARA). I n  
several cases the differences pointed out by these authors seem to be of use for the 
separation of species-groups but they do not fall outside the general pattern of the 
genus. The authors have overlooked the basic morphological similarities present in 
the structures of the other organs. Nesomicromzcs was long thought to be an endemic 
genus of Hawaii. The name was retained by ZIMMERMAN (1957) who, however, 
unveiled that Euwzicromus was a synonym. By KIMMINS (1936 b), KILLINGTON 
(1936) and CARPENTER (1940) several of KRUGER'S names were previously sank as 
synonyms. KILLINGTON (1936) separated Micromus and Eumicromus as good genera 
but CARPENTER (1940) quite correctly stated that the proposed distinctions between 

20 - 60143047 Hanstrom V I I I  
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them do iiot hold satisfactorily. Nenus contains species closely allied to M. variegatus 
(F.), the genotype of Micromus, and was degraded by NAKAHARA (1960b). The 
names Pseudopsectra and Nesothauma were applied by PERKINS to some flightless 
species from Hawaii. The names were provisionally retained by ZIMMERMAN (1957), 
but he stated that the species in question are mutant derivates of Nesomicromus 
with genitalia typical of Nesomicromus; the only structures in which they differ from 
that genus are the wings. Another ilightless, segregate species, M .  acutipennis, was 
described from Central Africa by KIMMINS (1956) but was correctly dealt with as a 
Micromus by its author. 

D E S C R I P T I O N  

Small to medium-sized insects; length of forewing 3-11 mm. 
Head (figs. 467-471) somewhat elongate with relatively small eyes and loiig 

genae. Epicranial suture (eps) present but short. Temporal sutures (ts) generally 
indistinct. Postfrontal suture (pfs) distinct, generally contiiiuing forwards as a more 
or less long stripe. Epistomal suture (ept) fairly distinct. Anterior tentorial pits (tp) 
small. Labrum (Ibr) short, with rounded margin. Antennae shorter than forewing in 
species with normally developed wings, longer than forewing in species with abbre- 
viated wings. Toruli (to) large; outer condyle distinct. Mandibles of medium size. 
Foramen orbitale (fo) very small. Maxillae: cardo divided into basicardo (bco) and 
disticardo (dco); stipe (stp) short; galea (ga) short and stout; basigalea (bg) narrow; 
lacinia (lc) broad and short; maxillary palpus (mp) 5-segmented. Labium: submentum 
(sm) rather short, broad at  base; mentum (m) very short, fused with ligula (lg) which 
is of uniform breadth, a t  apex rounded; labial palpus (Ip) 3-segmented, without 
palpimacula. 

Pronotum transverse or somewhat elongate, tapering forwards; lateral projectiol?~ 
very small, often indistinct. Lcgs rather long, especially the hindlegs, and sometinies 
rather robust. 

Wings of very variable shape, most commonly ovate with convex margin. The 
world fauna exhibits, however, intergradations from that simple form via others 
with slightly emarginate outer margin to species with strongly sinuous outer margin 
and species with the outer as well as the hind margin sinuous. Such very odd species 
are chiefly met with in the Hawaiian fauna and have been beautifully illustrated 
by ZIMMERMAN (1957). Species occur with highly reduced or modified wings. The 
Central African acutipennis KIMMINS has linear wings which are apically very acute, 
while the Hawaiian lobipennis (PERK), swexeyi (ZIMM.), ~oolceorum (ZIMM.) and 
usingeri (ZIMM.) have short and rounded forewings and vestigial hindwings rather 
like those of dipterous specimens of Psectra diptera (BuRM.). The Hawaiian haleakalae 
(PERK.) has lost all traces of hindwings. The forewings are usually level with delicate 
membrane but small specimens ofteii exhibit convex wings, and some of the above- 
mentioned Hawaiian "monsters" have coriaceous atid convex wings. One of them, 
coolceorum (ZIMM.), has the macrotrichia of the veins greatly enlarged into long, 
bipartite spines. 
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Venation: Costal area of forewing very narrow at  the extreme base. Humeral vein 
usually unforked and simple (fig. 458, h), seldom recurrent; when this is the case 
the recurrent portion runs close to C (fig. 459). Number of Rs-branches of forewing 
very varying, from 3 to 8.  Abnormal specimens with 2 or even one single Rs-sector 
occur. Two series of gradate crossveins in both pairs of wings. The modified species, 
mentioned above, have the vei~ation of the forewing greatly altered and coilfused 
and the margirl of their anterior wings is usually list-like, the trichosors being fused 
with the tips of the veins. Hindwings usually with 2-4 Rs-branches. Frenulum not 
or very little projecting, a t  apex with a tuft of hairs (fig. 466). 

$. Tergite 9 more or less distinctly divided in the dorsal middle-line into a pair 
of lateral plates which are fused to the respective ectoproct (the suture is usually 
distinct and sometimes broad). Along the anterior margin of these tergite halves 
and fused to them there is a broad more or less distinct antecosta which in its lower 
portion is often expanded and produced forwards as a strong, more or less broad 
- 

process. Ectoprocts with catoprocessus which is generally long and projecting, 
sometimes forked or dentate at  apex, seldom short or inconspicuous; anoprocessus 
lackii~g. Gonarcus always with arcessus, sometimes also with mediuncus or ento- 
processus. Parameres fused in their proximal parts, seldom also apically; super- 
processus sometimes present. Hypandrium internum of the common, stem-like form. 
9. Tergite 9 as in the $, divided in the middle-line; each half is fused with the 

respective ectoproct. I n  their lower portions the tergite halves are expanded back- 
wards, in a single species, timidus HAG., produced into a processlrs lateralis. Ecto- 
procts usually simple, in two Hawaiian species, fulvesc~ns (PERK.) and latipennis 
(PERK.) with a small kind of catoprocessus. Gonapophyses laterales simple, without 
styli. A simple subgenitale present or lacking. Sperrnatheca very small and weak, 
sac- or tube-like, often twisted. 

Eggs with smooth or slightly pitted chorion and disc-like micropylar projection. 
3rd instar larva slender. Jaws about as long as the head. Antennae twice as long as 
the jaws. Palpi stout, nearly as long as the jaws; their apical segment long and cy- 
lindrical with poiiited ends, not as swolleil as in Psectra and Sympherobius. 

N O T E  

The variation in the evolution of the wings in this genus resembles remarkably 
well that of the coniopterygid genus Helicoconis END. In  addition to the Helicoconis- 
species with well developed, plain and delicate, almost hairless fore- and hilidwings 
there is a species with strongly abbreviated hindwings, maroccana (CARP. & LEST.), 
another species with the forewings as well as the hindwings vestigial, salti KI~TM., and 
finally a third species with strongly reduced hindwings and convex forewings the 
veins of which are clothed with strong setae, hirtipennis TJED. (1960). 

G E O G R A P H I C A L  D I S T R I B U T I O N  

This genus has a world-wide distribution. A few species are known from Europe, 
one of them, angulatus (STEPH.), has a holarctic distribution; another species, paganus 
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Figs. 467-471. Micromus oblomqu~ KIMM. $ (Grahamstown). - 467. Head, in front. - 468. 
Head, lateral. - 469. Right maxilla, ventral. - 470. Labium, ventral. - 471. Mandibles, ventral. 
(Eye on figs. 467-468 drawn translucent in order to show the relative size of the foramen orbitale). 

Abbreviations: bco = basicardo; bg = basigaloa; dco = disticardo: eps = epicranial suture; 
ept = epistomal suturc; fo = foramen orbitale; ga - galea; lbr = labram; lc = lacinia; lg = ligula; 
lp = labial palpus; m = mentum; mp = maxillary palpus; pfs = postfrontal suture; sm = sub- 

mentum; stp = stipe; to = torulus; tp  = anterior tentorial pit; ts = temporal suture. 

(L.) extends eastwards to Siberia and Kamtchatka, while variegatus (F.) has been 
recorded also from Japan. Many species occur in Asia (India, Ceylon, Burma, China, 
Malaya, Tonkin, Java, Sumatra, New Guinea, Boeroe Island, the Philippines, For- 
mosa, Iriomote Island, Okinawa Island, Japan). The genus is especially well re- 
presented in the Hawaiian Islands (23 endemic species), and species occur also in 
Fiji, Samoa, the Marquesas, the New Hebrides, New Caledonia, Australia, Tasmania 
and New Zealand. The genus is distributed in North America from Alaska to Florida 
(6 species). Other species have been described from Cuba, Haiti and South America 
(Colombia and Brazil). Africa: one species has been described from N. Algeria 
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Fig. 472. The South African distribution of species of Micronzus. - Localities for M. oblongus 
KIMM. = V; M .  t i~n idus  HAG. = A; M .  africanus WEET,E = 1 ; M .  sjdstedti WEELE = 0. 

(theryanus NAV., 1910)) one from the Ivory Coast (delamarei AUBER, 1956), several 
from the Belgian Congo (weryae LESTAGE, 1923, carpentieri LESTAGE, 2925, laxus 
NAVAS, 1!130a, and acutipennis KIMMINS, 1956), two from Kenya (ludicrus NAVAS, 
1933 b, and parallelus N~vi i s ,  1936a), three from Tanganyika Terr. (modestus N~vi i s ,  
1936b, africanus and sjostedti WEELF,, 1910) and four from South Africa (timidus 
HAGEN, 1853, capensis EsB.-PET. 1920a, braunsi NAV. 1929 b, and oblongus KIMMINS, 
1935). The genus is also well represented in the islands off the African continent: 
the Azores (angulatus STEPII.), Madeira (angulatus STEPH.), the Canaries (exiguus 
NAV. 1908, and canariensis EsB.-PET. 1936), the Cape Verde Islands (one undeter- 
mined species available), Madagascar (insularis HAGEN, 1888, lanceolatus N A V ~ S ,  
1910, zonarius N~vi i s ,  1936c, plagatus NAVAS, 1934, malgassicus FRASER, 1951, 
fuscostriatus FRASER, 1951, and multinervosus FRASER, 1955), Reunion (maczclipes 
FRASER, 1957, and parallelus FRASER, 1957, nec N~v i i s ,  1936a) and Mauritius 
(insulanus N A V ~ S ,  1925b). Several of the above names have proved to be synonyms 
and it is impossible to judge of the validity of all those described by LESTAGIE, 
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Fig. 473. Micrornus o b l o ~ ~ g u s  KIMM. $ (Graharnstown). 

NAVAS and FRASER, based on characters in wings and colours only. We know for 
the present oi~ly four species from South Africa proper, none of them being confined 
to that region. Their distribution is indicated on map fig. 472. 

Key to South African species 

1. Forewing slender with elliptical apex. $: catoprocessus short and acute. 0: subgenitale lacking 
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  1. oblongus KIMM. 

- Forewing oval . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  2 

2. Forewing unspotted but with indistinct greyish shadings and dark-shaded outer gradate row. $: 
catoprocessus long, suddenly curved inwards, a t  apex dentate. 9: 9th tcrgite with processus lateralis 
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  2. tim,idus HAG. 

- Forewing with several dark spots or streaks. $: catoprocessus not as above. 9: processus lateralis 

lacking . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  3 
3. Femur and coxa of foreleg with black spots. $: catoprocessus very long, directed baclrwards. 9: tip 

of subgenitale emarginatcd dorsally as well as ventrally (in caudal aspect) . 3. africanus WKF:LH: 
- Femur and coxa of foreleg without black spots. 3: catoproccssus vestigial, lmob-like. 9: tip of sub- 

genitale emarginatcd dorsally only . . . . . . . . . . . . . . . . . .  4. sjostedti WBELE 

1. M. oblongus I~IMMINS, 1935 
(Figs. 467-471, 473-483) 

S Y N O N Y M Y  

Micrornus oblongus KIMMINS, 1935, p. 563, f. 2 A-F. 
Nenus  parallelus N~vi i s ,  1936 a,  p. 119, f. 15. 

Locus typicus: Cape Province, Somerset East. - Type: one $ in the collections of 
the British Museum, Natural History, London. 

Available material: 5 $8 and 3 99 from S. Africa and 2 $8 from the Tanganyika 
Territory. 
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Figs. 474-483. Micromus  oblongus KIMM. $ (Makheke) and 9 (Nazareth, Basutoland). - 
474. Apex of abdomen of 8, lateral. - 475. Ectoprocts, caudal. -- 476. Gonarcus with arcessus, 
dorsal. - 477. Ditto, lateral. - 478. Parameres, lateral. - 479. Ditto, ventral. - 480. Hypan- 
drium internum, lateral. - 481. Ditto, dorsal. - 482. Apex of abdomen of 9, lateral. - 483. 

Spermathcca. 
Abbreviations: ar = arcessus; cpr = catoprocessus; epr = ectoproct; gl = gonapophyses lateralos; 

7-9 = 7th-9th tergites; VII-IX = 7th-9th sternites. 

D E S C R I P T I O N  

Size: length of body about 4 mm, of forewing 5-6 mm, of hindwing 4.5-5.5 mm. 
The whole animal is tawny with faint brownish markings. 
Head: vertex with a pair of brown spots, a median ill-defined spot a t  hindmargin 

and brownish shadings towards the eye-margins; frons darker brownish, almost 
castaneous; palpi brown; antennae tawny, becoming darker apically. 
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Pronotum broader than long, with a pair of central brownish dots and dark shad- 
ings towards the margins; lateral projections small, pale yellow. Meso- and metanotum 
with a brownish band along each side. Legs tawny; femur and tibia of foreleg with 
ill-defined brownish spots on outside; last segment of all tarsi brownish. 

Forewings narrow with obliquely elliptical apex (fig. 473). I'terostigma ill-defined. 
Membrane tawny. Costals and longitudinal veins pale with brownish spots. Cross- 
veins brown. Distinct brownish spots present between M and Cu. Anal area and 
gradate series more or less distinctly clouded with brown. Forewings somewhat 
convex. Longitudinal veins with rather long and stiff, erect, dark hairs. 4 Rs- 
branches in all the available specimens. Series of gradates slanting. Hindwings of 
about the same form as the forewings. Membrane hyaline. Veins brownish, paler 
in the basal third. 3 Rs-branches. Veins M,,, and Cu, coalescent. 

Abdomen tawny. $ (figs. 474-481). Antecosta of tergite 9 projecting forwards as 
a narrow process. Ectoprocts (epr) rather short with almost straight hindmargin. 
Catoprocessns (cpr) short, acute, spine-like, directed backwards and inwards, their 
tips crossed (fig. 475). Sternite 9 with rounded, iiot emarginate hindmargin. Gonarcus 
shallowly arched; its middle, dorsal portion with a number of small dents before 
the slightly projecting apex, forming a kind of mediuncus. Arcessus (ar) long and 
slender, tapering towards the rather acute apex. It is movable and may be clasped 
forwards below the gonarcus. Parameres short, each bearing a t  apex a pair of hooks. 
Hypandrium internum (figs. 480-481) very small. - 9 (figs. 482-483). Tergite 9 
greatly expanded backwards below the ectoprocts; its posterior margin is in level 
with the hindmargin of the respective ectoproct (fig. 482). This common hindmargin 
appears almost straight. Gonapophyses laterales (gl) prominent. Subgenitale lacking. 
Spermatheca very small a,nd pale (fig. 483). 

This species belongs to a group of the genus which is characterized by narrow wings 
and frequent coalescence of M,,, and Cu, in the hindwings. It is rather closely allied 
to the genotype, the European M. variegutus (F.) and to the Chinese species M. 
pereleguns TJIBD. (1936). It is, however, in spite of the quite different wings, still 
closer allied to M. acutipennis KIMMINS (1956) from Ituri, Congo. The $ genital 
structures of oblongus and acutipennis are very similar; only very small differences 
serve to distinguish them. 

G E O G R A P H I C A L  D I S T R I B U T I O N  

Kenya, Tanganyika, and South Africa. 

Cape Prov.: Capo Town, 1 $, March 1918, leg. LIGHTFOOT, in coll. SAM. - Cape Town, Oranjezicht, 
1 Q, 2.12.1929, leg. K. H. BARNARI), in coll. SAM. - Sornerset East, $ type and 7 $$?? pamtypes, leg. 
R. E.  TURN>:=, in coll. BM, NH (KIMMINS, 1935). - Graharn~t~own, 2 $3, undated, leg. E. McC. CALLAN, 
in coll. RHM. - Basutoland: Nazareth M. S., 20 miles ESE Maseru, 6250 f t ,  1 9, 26.3.1951, leg. P. 
BRINGK, in coll. EML (loc. No. 248). - Makhcke Mountains, 15 miles ENE Mokhotlong, closely below 
the top plateau, 10,600 f t ,  1 $, 8.4.1951, leg. P. B R I N ~ K  & G .  RUDEBECK, in coll. EML (loc. No. 268). - 
Mamathes, I $, 9.4.1950, leg. C. JACOT-GUILLARMOD, in coll. DMAG. - Natal: Pietcrmaritzburg, 
1 9, 12.11. 1960, leg. P. and B. STUCKENBERG, in coll. NMP. - (Distribution shown on map, fig. 472, V). 
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Fig. 484. Microrr~us tirv~idus HAG. $. (Luabn, Mozambique). 

N o r t h  of S o u t h  A f r i c a .  Tanganyika Terr. : Ukercwo Island in Lake Victoria, 2 $3, undated, 
leg. CONRAIIS, in coll. Mus. Berlin-Friedrichsl~agen. - Kenya: Mont Elgon, Elgon Saw Mill, 2470 m, 
type of Nenu.7 pcrrallelus NAY. (NnvAs, 1936 a). 

E C O L O G I C A L  D I S T R I B U T I O N  

As indicated by the above localities the species occurs at  low as well as at  very 
high altitudes. The specimen from Nazareth M.S. was captured at a well, shaded 
by old and tall willow trees; in the depression round the well the ground was wet and 
partly covered by dense vegetation. The specimen from the Makheke Mountains 
was found in a tuft of vegetation on the stony, dry slopes below the top plateau. 
Considering the convexity of the forewings I suppose that the species is a poor 
flyer. The closely allied, fligthless M. acutipennis KIMM. was described as "humus- 
dwelling" by its collector, Dr. G. MARLIER. (KIMMINS, 1956.) 

2. M. timidus HAGEN, 1853 
(Figs. 458, 466, 484-513) 

S Y N O N Y M Y  

Micromus timidus HAGB:N, 1853, p. 481. I d .  1862, p. 01, Taf. V, f. 2. - Id .  1866, p. 430. - Id .  1888, 
p. 292. - ESBEN-PETERSEN, 1920a, p. 508. - NAYLS, 1924c, p. 75. N A Y A S ,  1925b, p. 75. -Id.  
1930a, p. 308. - Id.  1931b, p. 128. - Id .  1933c, p. 314. 

Micromus navigntorum BRAUER, 1867, p. 508. - HAGEN, 1888, p. 282. 



Figs. 485-492. Micromus timidus HAG. 6 (Ukerewe Island). - 485. Apex of abdomen, lateral. 
- 486. Ectoprocts, caudal. - 487. Gonarcus with arcessns, lateral. - 488. Ditto, dorsal. - 
489. Parameres, ventral. - 490. Ditto, lateral. - 491. Hypandrium internnm, lateral. - 

492. Ditto, ventral. 
Abbreviations: ar = arcessus; app = apophysis proxima; cc = callus cerci; cpr = catoprocessus; 
ent = entoprocessus: epr = rctoproct; gs = gonarcas; hyi = hypandrium internurn; pa = 

paramere; 7-9 = 7th-9th tergites; VIII-IX = 8th-9th sternites. 

Micromus vinaceus Gr:lts~n~~cx~lt,  1885, p. 111. -WILLIAMS, 1927, p. 246. - Id .  1931. p. 129. 
Micromus pusillus GERSTABCKER, 1894, p. 171. - WEELE, I!)OR, p. 54, pl. 4, f .  19. - ESBEN-PETERSEN, 

1926a, p. 23. - Id.  1926b, p. 406. - Id .  1928a, p. 227. - Id .  1929, p. 102. - BANKS, 1931a, p. 384. 
- HANI>SCHIN, 1935, p. 704. 

Micromus sauteri ESBICN-P~~:TQRSR:N, 1912, p. 198. - Id.  1913, p. 228. - BANKS, 1937, p. 280 (nee 
NAKAHARA, 1956, 1960b). 

Archaeomicromus timidus KRUGKR, 1922, p. 171. 
Archaeomicrom,us pus i l lu~ KRUGER, 1922, p. 17 1. 
Microm,us weryae LXSTACE, 1923, p. 198. 
Archaeo.micromus navigutorum KSBH:N-PETERSEN, 1928b, p. 93, pl. 11, f .  3. 
Archaeom,icrom,us pusillus ESBEN-PETERSEN, 1933, p. 626. 
Archaeomicrwmus n~odestus N~viis, 1936b, p. 350, f .  108. 
Eumicromus navigatorurn ESBEN-PETEILSEN, 1937, p. 51. - KIMMINS, 1936b, p. 87. - ZIMMBRMAN, 

1940, p. 502. - KIMMINS, 1953, p. 245. - NAKAHARA, 1960a, p. 39. - Id .  I960b, p. 25, f .  38-40. 
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Figs. 493-500. Micromus t imidus HAG. 33. (Samoa: figs. 493-498; Victoria Falls, S. Rhodesia: 
figs. 499-500). - 493. Apex of abdomen, lateral. - 494. Left ~c toproct ,  caudal. - 495. Gonarcus 
with arcessus, lateral. - 496. Ditto, dorsal. - 497. l'arameres, ventral. - 498. Ditto, lateral. - 

499. Apex of abdomon, lateral. - 500. Left ectoproct, caudal. 

Eumicronms diminutus NAKAHARA, 1956, p. 188, f .  6, pl. 20, f .  8. 
Nesomicromus naviqatorum ZIMMERMAN, 1957, p. 63, f .  11, 148, 16, 32. - KIBIMINS, 1958, p. 242. 
Eumicromus tirr~idm~s AUBER, 1956, p. 498. - KIMMINS, 1959, p. 65. 

Locus typicus: "Mossambique". Restricted type locality: Luabo, Mozambique. - 
Type (if still preserved) in Mus. Berlin. 

S Y N O N Y M I C A L  N O T E S  

The species M. navigatorum BRAUER was long suspected to be the same species 
as timidus HAGEN. Already HAGEN said in his 1888 paper when dealing with M. 
navigatorum: "This species - - - seems so near M. timidus, that a more detailed 
description is needed to separate the two species." No comparative study was made, 
however, so the suspicion of their identity subsisted. When dealing with the distri- 
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bution of navigatorum in Oceania and S.E. Asia ZIMMERMAN (1957) added "and 
possibly Africa". ZIMMERMAN gave a first full description of navigatorurn with 
figures of the wings as well as of the $ and genitalia of Hawaiian specimens, 
descendants from a stock of M. vinaceus GERST. introduced in 1919 from N. Queens- 
land for biological control purposes by Dr. F .  X. WILLIAMS. M. vinaceus was stated 
by ESBEN-PETERSEN (1928) to be the same as M .  navigatorum. ZIMMERMAN'S figures 
agree very well with those made by myself from African specimens. M. navigatorum 
was described by BRAUER from Upolu in the Samoa Islands and Ovalau in the 
Fiji Islands. Dr. KIMMINS kindly forwarded to me a pair from Upolu. The genitalia 
of the pair appear to be identical with African material, though the apex of the 
catoprocessus of the $ is more rounded in the Samoan specimen than in the African 
specimens. All other features in the $ genitalia agree perfectly as do all details of 
the 9 genitalia. The slightly different shape of the extreme apex of the catoprocessus 
may be due to individual variation and is under no circumstances sufficient for a 
splitting of the species. 

M .  pusillus GERSTAECKER as determined by ESBEN-PETERSEN and VAN DER 

WEELE is present in Mus. Copenhagen in fairly long series (15 $8, 11 99) from Java, 
Sumatra and the Philippines. Oiie of the females from Java bears the label: "M. 
pusillus GERST. Agrees with the type specimen. VAN DER WEELE." I n  the same collec- 
tion there is a 9 from Anping, Formosa, leg. H. SAUTER, by ESBEN-PETERSEN 
labelled M. sauteri PETERSEN. All these specimens agree with the Samoan and 
African specimens. As I think that they doubtlessly represent pusillus GERST. and 
sauteri EsB.-PET., I have sunk these names as synonyms of M. timidus HAG. 

M .  weryae LESTAGE from the Belgian Congo agrees, according to the description, 
with 211. timidus. Already NAVAS (1930a) indicated that it might belong to the latter 
species. A. modestus N A V ~  from Tanganyika Territory, Nyanza, agrees in all details 
of the description with timidus and may be a synonym. 

E. diminutus NAKAHARA: The detailed, very good figures of the 6 genitalia, the 
photograph of the wings and the description indicate without hesitation that the 
species is identical with timidus. The apex of the catoprocessus has the same rounded 
form as that of the Samoa-$, mentioned above. The types are from Okinawa Island 
and Formosa. 

D E S C R I P T I O N  

Available material: 3 $8 and 4 92 from South Africa, 2 $3 from the Tanganyika 
Territory, 1 9 from Nigeria, 1 $ i- 1 9 from Samoa, 1 $ + 1 9 from Java, 4 66 -k 4 99 
from Sumatra, 9 d$ and 6 99 from the Philippines and 1 9 from Formosa. 

Size: length of body 5-6 mm, of forewing 5-7 mm, of hindwing 4-6 mm. 
Head yellowish, on vertex and between the toruli yellowish brown to dark brown- 

ish. Mouthparts yellowish but inner margin of mandibles browi~. Antennae yellowish 
with two basal segments brownish. 

Pro-, meso- and metanotum yellowish brown with indefinite darker portions. 
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Figs. 501-512. Micromus tirnidus HAG. ??. (Durban: figs. 501, 504, 508, 510. Samoa: figs. 502, 
506, 507, 509, 512. Victoria Falls, S. Rhodcsia: figs. 503, 505, 511.) - 501-3. Apex of abdomen, 
lateral. - 504-6. Subgenitale, ventral. - 507. Ditto, caudal. - 508-9. Ditto, lateral. - 

510-512. Spermatheea. 
Abbreviations: epr = ectoproct; gl = gonapophyscs lateralcs; lpr = processus lateralis; 7-9 = 

7th-9th torgites; VII = 7th sternite. 

Lateral parts of thorax yellowish brown. Legs straw-coloured but tibia of fore and 
intermediate legs somewhat darker. 

Wings oval with obtuse apex (fig. 484). Forewing: membrane pale with indistinct 
greyish shadings on the disc, yellowish brown tinge over the anal portion and a 
small brown spot between M and Cu,; longitudinal veins pale with dark streak-like 
interruptions, especially dark in the outer gradate row; costals partly pale, partly 
brownish; crossveins dark; hairiness of veins rather dense, not erect; number of Rs- 
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branches 5-7. Hindwings: memk~rane yellowish with a greyish shading on hindmargin 
at  apex of veins 1 A and Cu,; longitudinal veins pale with very distinct dark portions 
in the outer gradate row; costals pale; crossveins of inner gradate row pale, of the 
outer row dark; number of Rs-branches 5-6. 

Abdomen yellowish brown. $ (figs. 485-500). 'L'ergite 9 with its strengthening apo- 
deme (antecosta) forming a rounded expansion. Ectoprocts narrow with almost 
straight hindmargin and rounded apex. Catoprocessus (cpr) very long, rather sad- 
denly bent inwards as shown in figs. 485-486,493-494 and 499-500. Its tip flattened 
and with a number of dents, visible in caudal view. Form of tip rather varying: 
acute (figs. 486, 500), rounded (fig. 494) or even transverse. Sternite 9 very small, 
its hindmargin not emarginated. Gonarcus shallow, a t  apex with a pair of ento- 
processus (ent). Arcessus (ar) very long and straight (figs. 487-488 and 495-496). 
Just in front of the narrow tip there is, on the ventral side, a weak portion, the tip 
being flexible downwards as indicated with dotted lines in fig. 487. Parameres 
(figs. 489-490 and 497-498) short and stout; their proximally fused parts form an 
apophysis proxima (app). Hypandrium internum rather flattened (figs. 491-492). - 
9 (figs. 501-512). Tergite 9 greatly expanded in its ventral portion and produced 
backwards as a lateroprocessus (lpr), the shape of which is individually slightly 
varying (cf. figs. 501-503). Ectoprocts with almost straight hindmargin; lower 
corner distinct but not very projecting, rounded. Gonapophyses laterales (gl) rather 
small, partly hidden between the expanded parts of the 9th tergite and the latero- 
processus. Subgenitale an elongate plate (figs. 504-509), dilated towards the apex, 
which is rounded and slightly excised or emarginated (figs. 504-506), in caudal 
view appearing deeply excised (fig. 507). Spermatheca in form of a twisted, weak 
and unpigmented sac (figs. 510-5 12). 

The figures of the genitalia of this very widely distributed species are drawn from 
specimens from Samoa as well as from some African localities; they illustrate the 
slight variation of the species. M. timidus is easily distinguished from all other 
species of Micromus by the above mentioned characteristics of the genitalia. 

G X O C R A P H I C A L  D I S T R I B U T I O N  

South and Central Africa, Madagascar, the Seychelles, South India, Ceylon, 
Thailand, Malaya, Sumatra, Java, Bali, Formosa, Iriomote Island, Okinawa Island, 
the Philippines, Buru Island, New Guinea, Australia (Halifax and Rockhampton), 
New Caledonia, New Hebrides, Fiji and Samoa Islands. The very extended distribu- 
tion is, as far as I know, the widest of any intertropical species of this order; it is 
shown on map fig. 513. 

Cape Prov. : Cape Town, one specimen, leg. L. P 6 ~ w  GUEY (ERB~:N-PETERS~N, 1920). - Stellenbosch, 

one specirnen, 1887, leg. L. P~RINGUEY (ESBEN-PETERSEN, 1920). - Natal: Durban, Umbilo, 2 99, 
23.4.1955, leg. A. L. BEVIS, in coll. DMAG. -Mozambique : "Mossambique", type specimen (HACEN, 
1853, 1862, 1866). - Luabo, in the delta of Zambesi, 30 f t  above sea-level, 1 $, 3.8.1957, 1 3 1 9, 
1.10.1!)57, Icg. PAMELA STUCKENBERG, in ~011. TJEDER. - S. Rhodesia: Victoria Falls, 1 $ 1 9, 30.9. 
1959, leg. C. N. SMITRERS, in coll. TJEDER. - (S. African distribution: cf. map. fig. 472, A). 
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N o r t h  of Sout,h Afr ica :  Tanganyika Terr. : Nyanza, a t  Lake Tanganyika, 30.12.1933, leg. 
L. BURGEON, in Mus. Tervueren; type of A. n~!odest.us N ~ v b s ,  1936b. - Ulrercwe Island in Lalre Vic- 
toria, 2 $3, leg. CONRADS, in Mus. Berlin-Friedrichshagen. - Congo: Mayombe, Tshela, March 
1926, Kimucl:~, 18.6.1924, Liltimi, 15.10.1927, leg. A. COLLART, in Mus. Tervuercn (Navbs, 1930 a); 
Mayombe, Tshela, I specimen, 14.11.1920, leg. H. S c n o u r r ~ ~ > x ~ ,  in Mus. Tcrvucrcn; type of M. ulerytrc 
JA~:s~ncr:,  1923. - St,anloyville, 6.1.1930, leg. A. ~OLLART, in Mus. Tervueren (Navbs, 1933~) .  - Jtjnri, 
Utike (Lubuta), 30.9.192!4, 1.10.1929, leg. A. COI,LART, in Mus. Tervueren (NAvAs, 1931b and 1933~) .  
- Uganda: Ruwenzori Ka.nge, Mahorna River, 6700 f t ,  1 8, 13-16.8.1952, in coll. BM, NH (KIMMINS, 
1959). - Nigeria: Olokmcji, Ibadan, 1 9, in coll. ZMC. -- Ivory Coast: Bartnco, 4 specimens, July 
1945 (AUBER, 1956). - Senegal: no locality mentioned (Auamt, 19.56). - Madagascar: Foret CBte 
Est, 1907, leg. ALI,UAUD ( N ~ v b s ,  1925 b, AUBER, 1956). 

ECOLOGICAL D I S T R I B U T I O N  

The specimeiis collected in 1,uabo by Mrs. STUCKENBERG were swept from grass. 
As indicated by the above localities the species occurs in the lowland (30 f t )  as well 
as in the mountains up to 6700 ft  above sea-level. 

3. M. africanus WEELE, 1910 
(Figs. 5 14-529) 

S Y N O N Y M Y  

Micromus rafricanus WEELE, 1910, p. 17. - ESBRN-PETERSEN, 1928c, p. 447, f .  3. 
micro mu.^ Zudicrus N A V ~ S ,  1933 b, p. 213, f .  11. 
Eurnicronms africanus KIMMINS, 1939, p. 113, f .  5a-d. 
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Locus typicus: Kibonoto, Kilimanjaro. -- Type: one specimen in the collections 
of the Riksmuseum, Stockholm. 

S Y N O N Y M I C A L  N O T E S  

The two specimens from Kibonoto, Kilimanjaro, mentioned by VAN UER WEELE 
(1910), have been forwarded to me for study. They are both labelled "type" but 
belong to two different species. I have designated and here select as lectotype the 
one which agrees with the description. Unfortunately, this specimen lacks the 
abdomen. I ts  colour characteristics of the wings are exactly as in the specimen 
illustrated in fig. 51 4 of this paper; they both agree with the figure given by ESBEN- 
PETERSEN (1928~) .  The other specimen is a 9 of M. sjostedti WEELE. 

I hope to be right when referring M. l ud ic rus  N ~ v l i s  to af r i canus  WEEJ,E. The 
description is insignificant but the sketch of the wings shows the peculiar markings 
across the apex, characteristic of this species. 

D E S C R I P T I O N  

Material available to the author: the lectotype, 1 $ from Abyssinia, and 3 $8, 1 9 
from S. Africa. The $ genital structures agree well with the figures given by KIM- 
MINS (1939). 

Size: length of body about 6 mm, of forewing 8-8.5 mm (lectotype 8 mm), of hind- 
wing 7.5-8 mm (lectotype 7.5 mm). 

Head whitish yellow to straw-coloured with a black spot above each antenna close 
to torulus, a black spot on each side of the clypeus near its lateral margin, with 
greyish brown genae and a pair of greyish spots a t  the hind margin of vertex. Palpi 
whitish yellow with a brownish line along the upper surface. Two basal segments of 
antennae whitish; flagellum yellow, ringed with brown in the basal part. 

Pronotum about as long as broad, tapering forwards, greyish brown with a broad 
whitish yellow middle stripe and a pair of dark dots at  foremargin. Mesonotum 
whitish yellow with a small central black spot and greyish spots on the shoulders. 
Metanotum whitish yellow with large greyish brown spots above wing roots and a 
black spot over the anterior portion of the metascutellurn. Lateral sides of meso- 
and metathorax whitish grey with large brownish spots, also on the coxae. Legs 
otherwise whitish yellow with blackish, almost ring-formed spots on fore and 
middle pairs, placed in the following manner. Foreleg: at  apex of coxa, beyond the 
base and before the apex of femur, near the middle and closely before the apex of 
tibia; tibia also with a narrow dark dorsal line a t  base. Middle leg: beyond the base 
of femur, near the middle and closely before the apex of tibia. Last tarsal segment 
of all legs brownish. 

Wings oval with distinct, subacute apex (figs. 514-516). Membrane of forewings 
whitish yellow, mottled with greyish, brownish and blackish shadings and spots 
in a very varying way. I n  the lectotype and two other specimens (from Abyssinia 
and Insizwa) there is a very large blackish spot over M and Cu, (fig. 514). In  two 
specimens (from Vumba Mts.) the spot is dissolved into small points (fig. 515), 
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Figs. 514-51 6. Micromus africa~ms WEELE JJ. (514: Insiewa Mts; 515: Vumba Mts; 
516: Stormsrivier.) 

while one specimen (from Stormsrivier) has the spot greatly enlarged, reaching the 
hindmargin and fused with a broad black stripe over the anal cellules (fig. 516). 
The longitudinal veins are pale with dark streaks, especially along R. Similar dark 
streaks or spots are also to be found on C. Costals pale. Inner gradates pale; outer 
gradates black and bordered wit11 brown, forming a slanting blackish brown row, a t  
the tip of the wing extending to an oblique dark line, running from the apex of the 
pterostigma to the extreme tip of the wing. This oblique line is frequently present 
also in the hindwings, in which the venation is otherwise pale, only some of the 
uppermost gradates of the outer row and the adjacent twigs of Rs sometimes being 
dark (fig. 514). Rs-branches of forewing 4-6, of hindwing 4-5. M,,, and Cu, of 
hindwing not coalescent. 

21 - 60143047 Honstriim V I I l  
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Figs. 517-529. Micromus afr.icccnus WEELE $ (Abyssinia), 9 (Vumba Mts). - 517. Apox of 
abdomen of 6, lateral. - 518. Sternite 9 of $, vcntral. - 519. Gonarcus with arcessus, lateral. 
- 520. Ditto, dorsal. - 521. Parameres, ventral. - 522. Ditto, lateral. - 523. Hypandrium 
internurn, latoral. - 524. Ditto, dorsal. - 525. Apex of abdomen of 9, lateral. - 526. Sub- 

genitale, ventral. - 527. Ditto, caudal. - 528. Ditto, lateral. - 529. Spermatheca. 
Abbreviations as in figs. 485-492, and: mu = mediuncus. 
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Abdomen brownish; tip pale. 5 (figs. 517-524). Apodeme of tergite 9 expanded 
forwards as a long, rather acute process. Ectoprocts with rounded apex, directed 
backwards. Catoprocessus very long, flattened, directed backwards and slightly in- 
wards, the two processus meeting but not crossing; upper margin and lateral surface 
with a number of small dents; tip acute. Sternite 9 long, deeply emarginated at  apex 
(fig. 518). Gonarcus arch-formed; its dorsal portion forms a kind of mediuncus (mu) 
which appears as a hood-formed short structure which is hollowed on its underside. 
Arcessus rather short, directed backwards, acute; halfway between base and apex 
there is a dorsal, somewhat curved, strong tooth. Parameres long, each ending in 
a sharp tooth which is directed upwards. Proximally they are fused into a broad, 
flattened apophysis proxima (app). Hypaiidrium internum large, rather elongate.- 
Q (figs. 525-529). Backwards expanded portion of tergite 9 rather short, not reaching 
to level with hindmargin of ectoprocts; hindmargin of the expanded part almost 
straight. Ectoprocts with faintly projecting lower corner, smoothly rounded. Gona- 
pophyses laterales narrow. Subgenitale broad; in ventral view faintly emarginated 
a t  hindmargin (fig. 526); from behind deeply eniarginate dorsally as well as ventrally 
(fig. 527). Spermatheca sac-like, unpigmented (fig. 529). 

G E O G R A P H I C A L  D I S T R I B U T I O N  

Abyssinia, Uganda, Kenya, Tanganyika, and S Africa. 

Cape Prov.: Stormsrivier, Tzitzika~rm, 1 $, 12.10.1959, leg. B. and P. STUCKKNBICRG, in coll. TJEDER. 
- Somerset East, Nov. 1930, in coll. BM, NH (KIMMLNS, in lit,t.). - Insizwa Mountain valley forest, 
Mount Ayliff dist., Griyualand East (about 29'16' E and 30°48'S), 1 $, 2.6.1!15!1, leg. B. a,nd P. STUCKEN- 
BERG, in coll. NMP. - Natal: Kloof, August 1926. - Weenen, June 1925. - Drakcnsberg, 28.2.1929, 
all in coll. EM, NH (KIMMCNS in litt.). - S. Rhodesia: Vumba Mountains, 5000 ft, I $ 1 9, 22.12.1958, 
leg. C. N. SMITRERS, in coll. TJEDER. (Cf. map fig. 472, + .) 

N o r t h  of S o u t h  Afr ica :  Abyssinia: Jcm-Jem Forest, 8000-9000 ft, 10 specimens, 21.9. and 10.10. 
1926, leg. H. SCOTT, in coll. BM, NH (ESBEN-PETERSEN, 1 9 2 8 ~ )  and MZC (1 6). -Uganda: Fort Portal, 
Mpanga Forest, 4000 ft, Ruwenzori, 1 $, 25.1.1935, in coll. 13M, NH (KIMMINS, 1939). - Kenya: 
Tsinjoarivo, 1 9, 21.2.1932, leg. SEYRIG, in coll. Mus. Paris (type of M. ludicrus NAVLS, 1933b) - Kikuyu 
Escarpment, 1 9, in  coll. Mus. Leyden (WEELE, 1910). - Tanganyika Terr. : Kilirnanjaro, Kibonoto, 
1300-1900 m, lectotypc, Scpt. 1905, leg. Y. SJVSTFI)T, in coll. RMS. 

E C O L O G I C A L  D I S T R I B U T I O N  

The specimens captured by Mr. SMITHERS in the Vumba Mountains were taken in 
primeval forest, the lectotype was collected in the cultivated zone in Kilimanjaro, 
and the Abyssinian specimens originated "from foliage of Podocarpus gracilior". 
Maybe the species occurs mainly a t  high altitudes. 

4. M. sjostedti WEELE, 1910 
(Figs. 530-547) 

S Y N O N Y M Y  

IlIicromus sjostedti WEELE, 1910, p. 18. 
Micromus capensis ESBEN-PETELLSEN, 1920a, p. 508, f .  1. 
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Micromus braunsi N ~ v i i s ,  1929b, p. 31, f .  53.  
hlumicromus capensis KIMMINS, 1959, p. 65. 
Afromicromus capensis NAKAHARA, 196Ob, p. 34, f .  71-74, p1. 9, f .  19. 

Locus typicus: Kibonoto, Kilimanjaro. - Type: one $ in the collections of the 
Riksmuseum, Stockholm. 

S Y N O N Y M I C A L  N O T E S  

The single specimen mentioned by VAN DER WI+;ELE (191 0 )  and by him considered 
to be a 9 has been examined by the author. It is labelled "Micromus sjostedti WEELE, 
type" in WEXLE'S handwriting and agrees well with his description. It is, however, 
a $. A 9 from the same locality, Kibonoto, was by him erroneously labelled as afri- 
canus (see above under that species). 

M .  capensis EsB.-~'ET., 1920, is the same species. 1 have examined two specimens 
of the type series, including one $, labelled "Type" forwarded to me from the South 
African Museum, and one specimen, labelled "Cotype" from the Zoologisk Museum 
of the Copenhagen University. 

M .  braunsi NAVBS, 1929, is doubtlessly the same. It is also from the Cape Province 
and the description and the figure of the wing clearly show that it is conspecific. 

D E S C R I P T I O N  

Available material: 8 $3 + 23 from South Africa and 3 $8 f 1 '$? from Tangan- 
yika Territory. 

Size: length of body 5-6 mm, of forewing 6.5-8.5 mm, of hindwing 5.5-7.5 mm. 
Head yellowish or whitish yellow with a linear black spot on each side of the clypeus 

near its margin and with four greyish, irregular dots on vertex; upper margin of 
toruli narrowly brownish. Palpi yellowish grey. Tips of mandibles brown. Antennae 
pale yellow but in old specimens the scape may be infuscated below. 

Pronotlxm as long as broad, tapering forwards, with a median yellow stripe, bor- 
dered by brownish bands; lateral margins pale. Meso- and metanotum yellowish in 
the middle, dark brown along the sides. Metascutellum pale. Lateral sides of meso- 
and metathorax pale with large, brown spots. Legs whitish yellow. Tibiae of fore 
and middle legs with black spots, one a little before the middle, the other near the 
tip. These spots are generally distinct, in pale or immature specimens sometimes less 
obvious. Femur and coxa of foreleg always unspotted. 

Wings oval with obtuse tip (figs. 530-532). Membrane of forewing hyaline with 
a very slight yellowish tinge and with various greyish shadings and brownish or 
blackish spots. The type of M. sjostedti (fig. 530) has a narrow shading from wing- 
root along the hind margin to apex and a narrow, oblique band across the disc 
as shown in the figure. The type of M .  capensis is quite similar. Also the type of 
$1. brazcnsi has the same pattern, as illustrated by NAVBS. Specimens with the same 
pattern are also available from Sundays lZiver Valley and from Assegaaibos. Other 
forms are represented by figs. 531-532, the latter illustrates a specimen with a very 
large black anal spot in the same way as in the specimen of M. africccnus, represented 
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Figs. 530-532. Mimonms sjostedti WEELE (530: type specimen from I<ilimanjaro; 531 : specimen 
from Lake Mc Ilwaine, S. Rhodesia; 532: specimen from Salisbury. The photographs 531 anti 

532 kind1 y supplied by Dr. WARO NAKAHARA. Tokyo.). 

in fig. 526. Intermediates are common: forms without the anal spot but with heavily 
spotted upper gradates of the outer row and with numerous spots on C. Linear spots 
may also be present on C along the outer and hind margins. Thcre are often shadings 
on the hindwings, espccially at  the root of pterostigma, over the upper part of the 
outer gradate series and a t  the hind margin over the twigs of Cu. Longitudinal veins 
of forewing pale with dark streaks; those of hindwing pale, dark in the upper part 
of the outer gradate serics only. Costals of both wings pale. Crossveins of the inner 
gradate series usually pale, those of the outer series dark in both wings. Usually 
4 Rs-branches in fore- as well as hindwings. M and Cu of hindwing not coalescent. 

Abdomen brownish, its tip yellowish or yellowish brown. $ (figs. 533-539). Ante- 
costa of tergite 9 expanded forwards as a triangular process. Ectoprocts ovate with 
smoothly rounded hindmargin. Catoprocessus (cpr) reduced, tooth-like and very 
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small. Sternite 9 large; its hindmargin not emarginate. Gonarcus forms a shallow 
arch with the lower portions of its lateral parts greatly produced backwards as a pair 
of entoprocessus. Arcessus very large, in lateral view appearing as a big hook (fig. 
534),  in dorsal view as a relatively slender process (fig. 535).  l'arameres long, acute, 
with a pair of weak processes which are directed upwards. Hypandrium internum 
short and broad. - Q (figs. 540-547). Backwards expanded portion of tergite 
9 rather short, not reaching to level with hindmargins of ectoprocts; its hindmargin 
smoothly rounded. Ectoprocts with rather straight hindmargin and rounded lower 
corner. Gonapophyses laterales narrow. The subgenitale is an almost rectangular 
plate with emarginate hindmargin. The plate is convex below and varies slightly 
in form (figs. 541,  544-545). Spermatheca sac-like, similar to that of M. africanus. 

This species is very similar to M. africanus WEELE but is easily distinguished 
by the differences in the $ genitalia and the subgenitale of the 9. The wings are as 
a rule less heavily marked and have no oblique dark streak from pterostigma to tip 
of forewing, as is usually the case in M. africanus. There are no black spots above 
the antennae nor on the fore femora. 

GEOGRAPHICAL D I S T R I B U T I O N  

Uganda, Tanganyika, South Africa. 

Cape Prov.: Cape Town, 1 3, type of M. capensis EsB.-PET., Jan. 1888, don. R. LIGHTFOOT, in coll. 
SAM; 1 9, 20.10.1930, leg. K. H. BARNARD, in coll. SAM; 1 spec. March 1891, and 1 spec. April 1886, 
leg. L. PERINGUBY (XSBEN-PETERSEN, 1920). - "Cape Col., SW dist." 1 spec. in coll. MZC. - Sea 
Point, Nov. 1931Jan. 1932, in coll. BM, NH (KIMMINS, in litt.). - Stellenbosch, 1 9, 1887, leg. L. 
P~RINGUEY, in coll. MZC; 1 9, Nov. 1887, leg. id., cotype of M. cnpensis ESB-PET., in coll. SAM. - 
Mossel Bay, June 1921, May-Aug. 1930 and 15.3-20.4.1930, in coll. BM, N H  (KIMMINS, in litt.). - 
Tzitzikama, 1 9, leg. P. MCGICAFFIN, in coll. RHM. - Assegaaibos, 1 3, 28.2.1961, leg. P .  BRINCK & 

G. RUDEBECK in coll. EML (loc. No. 191). - Algoa Bay, type of M. braunsi NAV., 16.12.1908, log. Dr. 
BRAUNS, in Mus. Hamburg (N~vi i s ,  1929). - Somersct East, 10-22.12.1930, in coll. BM, NH (KIMMINS, 
in litt.). - Katberg, 1-10.4.1933, in coll. BM, NH (KIMMINS, in litt.). - Grahamstown, 1 9, 12.3.1942, 
leg. D. HASKNJAGKR, in coll. RHM. - Sundays Rivcr Vallcy in NE Cape Prov., 3 33 1 9, leg. C. N. 
SMITHERS, in coll. RHM. - Natal: Piotcrmaritzburg, 1 3, leg. C. AKERMAN, in coll. NMP. - Durban, 
1 9, Scpt. 1916, log. H. W. BELL-MARLEY, in coll. SAM. - Umkomaas River, near Richmond, 1 3, 
7.5.1955, leg. 13. R. STUCKENBEJ~G, in coll. NMP. - Kloof, Aug. 1926, in coll. BM, NH (KEMMINS, in litt.). 
- Weenen, 1 9, Aug.-Sept. 1926, leg. H. P. THOMASSET, in coll. NMP; June-July 1924, in coll. BM, 
NH (KIMMINS in litt.). - M'fongosi, Zululand, two spccinmns, April 1911, leg. W. F. JONES (ESBEN- 
PETERSEN, 1920). - Transvaal :  Pretoria, Brooklyn Road 300, 1 9, 1.3.1954, leg. G. RUDEBECK, in 
coll. EML. - Barberton, 14.2.19.51, in coll. BM, NH (KTMNI~NS, in litt.). - S. Rhodesia: Bulawayo, 

Figs. 533-547. Micromus sjostedti WERLE $ (Assegaaibos), 9 (Kilimanjaro, allotype: figs. 540- 
543, 546-547). - 533. Apex of abdomen of 3, lateral. - 534. Gonarcus with arcessus, lateral. - 
535. Ditto, dorsal. - 536. Parameres, lateral. - 537. Ditto, dorsal. - 538. Hypandrium in- 
ternum, Iatcral. -- 539. Ditto, dorsal. - 540. Apex of abdomen of ?, lateral. - 541. Subgenitale, 
ventral. - 542. Ditto, caudal. - 543. Ditto, lateral. - 544. Subgenitale, ventral; specimen from 
Durban. - 545. Subgonitale, ventral; specimen from Cape Town. - 546-547. Spermatheca of 

allotype, different views. 
Abbreviations: a r  = arcossus; cpr = catoprocessus. 
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1 3, May 1917, leg. R. W. T u c r i ~ a ,  in coll. SAM. - Salisbury, 2 93, Jan. 1959, 3 QQ, Fabr. 1959, 1 Q, 
10.7.1959, leg. C. N. SMITRH:RS, in coll. TJEDER; "a long series", leg. C. N. SMITHERS, in coll. W. NAKA- 
HARA (I960b). - Lake Mc Ilwainc, near Salisbury, "a few specirnerrs", leg. C. N. SMT-I~HEILS, in coll. 
W. NAKAHARA (1960b). - Sawmills, Wankie, in train, 1 9, 15.5.1951, leg. P. BILINCK 85 G. RTTDRBECK, 
in coll. EML. -Victoria Falls, 2 33, 31.8.1959, leg. C. N. SMI'I'HE~~S, in 0011. TJEDXR. (Cf. map, fig. 472,O.) 

N o r t h  of S o u t h  Africa. Uganda: Ruwenzori Range, Mahoma River, 6700 f t ,  1 9, 13-16.8.1952 
(KIMIXINS, 1959). - Tanganyika Terr. : Kilimanjaro, Kibonoto, 1300-1900 rn, 1 2, Scpt. 1906, leg. 
Y. SJOSTEDT, type-specimcn of M. sjostedti, in coll. R M S ;  1 9, 7.!). 1905, lcg. Y. SJOSI,EJ)T, by the present 
author designa.ted as allotypus 9, in coll. RMS. - Ukerewe Island in Lake Victoria, 2 $3, log. CONRADS, 
in coll. Mus. Berlin-Friedric1:llshagen. 

E C O L O G I C A L  D I S T R I U U T I O N  

The specimens from Sundays River Valley were collected on Citrus, infected with 
red scale. The specimens captured by Prof. BRINCK and Dr. RUDEBECK were taken 
a t  light. Particulars for thc others are lacking. The species seems to occur a t  various 
altitudes. 

Psectra HAGEN, 1866 
S Y N O N Y M Y  

Psectra HAREN, 1866, p. 376. 
Annandalia NEEDHAM, 1909, p. 208. 
Eucnrobius ESBEN-PETERSEN, 1928b, p. 95. 
Nyrnza N~vi i s ,  1933a, p. 223. 

Genotype: Hemerobius dipterus BURMEISTER, 1839. 
The genus Psectra was hitherto considered to include only three species: the 

well-known holarctic Psectra diptera (BuRM.), Ps. galloisi NAV. from Japan and Ps. 
siamica NAIL from Siam. Therefore I was rather astonished to find two species 
among the South African material. According to $ genital structures they should 
without hesitation be referred to Psectra. One of them, Ps. mozambica n. sp., is 
rather closely allied to Ps. diptera. The other species was identified with a species, 
excellently described by D. E. KIMMINS (1935) as Annandalia capensis. Dr KIMMINS 
has inspected photographs and figures of the wings and $ genitalia of my material 
and has verified my opinion. Furthermore he informed me that, ill the description 
he referred the species to Annandalia on account of the basally broad costal area 
and the presence of a forked recurrent humeral vein. Psectra was generally considered 
to have the costal area narrowed a t  the base and to lack a forked recurrent humeral 
vein. These differences were in fact the only known differences between the two 
genera. The two South African species have wings of Annandalia-type but $ genital 
structures of Psectra-type. As the general type of the genitalia is of primary impor- 
tance as a genus characteristic, the two South African species must be placed in 
Psectra. Thus this genus includes species with basally broad costal area and forked 
humeral vein as well as species with narrow costal area and unforked humeral vein. 
It should, however, be noted that also Ps. diptera sometimes has the humeral vein 
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forked (cf. figures by CARPENTER, 1940, P1. 3, f. 23, NAKAHARA, 1960b, pl. 3, f .  5, 
and I~OUSSET, 1960, f. I ) .  

The genotype of Annandalia is A. curta NEEDH., 1909, from Calcutta, India. 
According to a note by Mr. ANNANDALE, added to the description, this species was 
"iiot uncommonly found in Calcutta seated at night round lamps on the whitewashed 
walls of houses". The description contains no details of the genitalia. I therefore 
applied to Dr. KIMMINS who examined the genitalia of an Indian $ in the British 
Museum collections and kindly informed me that they are of Psectra-type. It is of 
course not certain that the examined $ (from Bihar, Pusa) belongs to curta NEEDHAM 
but it is probable, because the species seems to be common and widespread in India. 
BANKS (1932) stated that curta NEEDHAM is the same as iniqua (HAGEN, 1858), 
described from Ceylon, that lchandalensis (NAv~s,  1930b) from Khandala, Bombay, 
is another synonym, and that maindronia (N~viis ,  1910) from Gengi, Coromantlel, 
probably also belongs to iniqua. The latter has the right of priority. The 8, examined 
by Dr. KIMMINS, was determined as iniqua HAGEN. The statement by KIMMINS (in 
litt.) that the Indian Annandalia-$, examined by him, is a Psectra with broad costal 
area and a fairly recurrent humeral vein involves that Annandalia should be sunk 
as a synonym of Psectra HAGEN, at least until an examination of the type-specimen 
of curta NEEDHAM has given another result. 

Dr. KIMMINS has also informed me that he has examined some other specimens 
placed in Annandalia in the British Museum, Natural History. He found that the 
specimen determined by BANKS (1931b) as Notiobiella minima from Borneo is a 
Psectra and that there is another Psectra from Guadalcanal, Solomon Islands. 

Upon my request Dr. KIMMINS also studied a $ paratype of Eucarobius fasciatus 
ESBEN-PETERSEN (192810) and the $ type of E. oblongus ESBEN-PETERSEN (1928b), 
both from the Samoa Islands (Tutuila and Upolu respectively), and confirmed my 
suspicion that they belong to Psectra. The genus Eucarobius E s 1 3 - h ~ .  (genotype: 
E'. fasciatus EsI~ . -~ET. )  thus becomes a synonym of Psectra HAGEN. 

The genus Nyrma N ~ v i i s  should also be transferred to Psectra. It contains a 
single species, N .  kervillea Nnv. (1933a), from Smyrna, Asia Minor. 13y N~v i i s  this 
species was said to possess a single Rs-branch in the forewings. The genus was 
founded upon this character. The wing-tracings accompanying the description show, 
however, that N ~ v i i s  apparently considered the base of the distal Rs-branch as a 
crossvein. The species has a rather narrow costal area and may be suspected to be 
allied to or identical with Psectra dipfera (BuRM.). 

D E S C R I P T I O N  

Very small species with a length of forewing of 3-5.5 mm. 
Head (figs. 548-552) rather elongate. Temporal, postfrontal and epistomal sutures 

distinct. Epicranial suture visible as a very short line at  hindmargin of vertex. Ante- 
rior tentorial pits small. Labrum small, rounded. Antennae shorter than forewing. 
Scape rather slender, elongate, twice as long as pedicel, which is relatively short, 
not much longer and wider than the basal segments of the flagellum. Mandibles 



Figs. 548-554. Psectra capensis (KIMM.) 6 (Nottingham). - 548. Head, frontal. - 549. Head, 
lateral. - 550. Right maxilla, ventral. - -  551. Labium, ventral. - 552. Mandibles, ventral. - 

553. Pronoturn. -- 554. Lcft foreleg, frontal. 

very acute, with sharp internal tooth. Eyes small, with small, round foramen 
orbitale. Genae very long. Maxillae: cardo divided into basicardo and disticardo; 
stipe slender; palpifer indistinct; basigalea very narrow; galea at  apex with some 
short and stiff bristles; lacinia a little shorter than galea, acute, densely haired; 
maxillary palpus 5-segmented, its segment 5 being very long with acute apex. 
Labium longer than maxilla: submentum very broad at  base, tapering forwards, with 
a pair of lateral teeth before apex; mciitum much narrower than submenturn, without 
distinct palpigers; ligula long and slender, a t  apex rounded; labial palpus 3-segmented, 
its last segment very long and tapering into a slender apex, palpiinacula lacking. 

Yronotum (fig. 553) very broatl; its lateral margins with broad projections. Fore- 
legs (fig. 554) rather stout. Middle and hindlegs slender. Hindfemora somewhat 
thickened at  apex. 

Wings (fig. 555). Forewings oval or elongated oval; their outer margin entire. 
Costal area varying in width, usually wide at  base. Hurneral vein distinct (fig. 453), 
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Fig. 555. Wing-venation of South African species of Psecrra. - A: P. m,ozanzbica n. sp. 6 (holo- 
type); right pair. - B: P. capensis (KIMM.)  6 (Nottingham); left pair, ventral. 

usually forked and more or less recurrent. The genotype, P. diptera (BuRM.), differs 
from the general type of this genus in having the costal space rather narrow a t  
base and a sometimes forked, sometimes unforked humeral vein. Several costals 
forked. Sc and R widely apart, united with several crossveins (3-9). Two Rs-branches. 
Only one row of gradate crossveins (outer row lacking). Veins very stout but costa 
obsolete. Trichosors large. Hairs and marginal fringes long and rather stiff. Hind- 
wings elongated oval. Frenulum long, fingerlike, at  apex with one or two long 
bristles (fig. 460). No crossveins between Sc and R. No gradate series; generally a 
single crossvein in the disc and sometimes 1-3 in the apical part. Trichosors large. 
Costa more distinct than in forewing. In the remarkable species P. diptera (BuRM.) 
the hindwings are sometimes reduced to small vestiges, which, however, bear the 
typical frenulum but lack trichosors (fig. 556). This dimorphism is not sex-linked 
but occurs sporadically in the 8 as well as in the 9. The forewings show also a 
tendency to modification. While in some species they are quite plane, they are in 
others, e.g. P. diptera (BuRM.) and P. capensis (KIMM.), more or less convex. 

Abdomen in both sexes bulky. $: Tergite 9 very modified, strengthened by a 
strongly sclerotized apodeme-like structure, antecosta, running along the anterior 
margin of the segment and laterally on each side projecting as a usually long latero- 
processus which is directed backwards (fig. 557, 558, lpr). Behind this apodeme (ac) 
the primary part of the segment may be seen as a more or less narrow, haired rim, 
which rnay be separate from the apodeme, e.g. in P. capensis (fig. 581). The latero- 
processus is sometimes more or less separate from the tergite by a suture (P. capensis). 
I n  P. diptera there is usually no such suture (fig. 557), but MORTON (1936, f .  1) 
figured a specimen in which such a suture is distinct. The lateroprocessus is mem- 
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Figs. 556-565. Dctails of tho Holaretic Psectra diptera (BuRM.). - 556. Hindwing of a dipterous 
$' (Finland). - 557. Apex of abdomen of 3, lateral (Finland). - 558. Right cctoproct and part 
of 9th tergite, insitlo; obliquely ventral (Sweden). - 559. Gonarcris, caudal (Sweden). - 560. 
Ditto, lateral. - 561. Gonarcus, caudal (Finland). - 562. Ditto, lateral. - 563. Parameres, 
lateral (Sweden). - 564. Apex of abdomen of 9, lateral (Finland). - 565. Spermathoca (Finland). 

Abbreviations: ac = antecosta; app = apophysis proxima; cpr = catoprocossns; epr = ecto- 
proct; gl = gonapophyses laterales; gs = gonarcus; hyi = hypanclrium internum; lpr = latero- 

processus; mu = medilmcus; pa = parameres; 8-9 = tergitcs 8-9. 

branously connected with the ectoproct in a point or along the lower margin of the 
ectoproct. The gonarcus is a transverse structure, more or less arch-formed, some- 
times with a small mediuncus. The shape of the gonarcus varies to some degree and 
the two lateral parts of the arch are sometimes asymmetrical (cf. figs. 559-562). 
This is the case a t  least in P. diptera. I n  this species (and in P. moxambica n. sp.)~ 
there is a glassy part in the upper portion of the structure. The form of this "window" 
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Fig. 566. World distribtition of the genus Psectma HAG. 

varies in all the figured specimens (cf. KILLINCTON and KIMMINS, 1932d, MORTON, 
1936, NAKAHARA, 1960b and figs. 559 and 561 in the present paper, all of P. diptera). 
The mediuncus also seems to be variable. While distinct as a tooth in the two 
specimens illustrated in figs. 560 and 562 and in the specimen figured by MORTON 
(l.c.), it seems less distinct in the specimen figured by KILLINGTON and KIMMINS 
(1.c.) and the American specimen examined by NAKAHARA (1.c.) who calls it "a slight 
protuberance". The parameres (pa) are completely fused to a structure of a very 
characteristic form (figs. 563, 576, 587). The proximal part, apophysis proxima 
(app), is flattened and forms a broad and thin plate which is directed dorsally. 
Below the plate there is a pair of small projecting teeth. The hypandrium internum 
(hyi, fig. 557) is of the usual stem-like shape. The ectoprocts are very characteristic 
in having the catoprocessus (cpr) by a membrane rather loosely attached to their 
main part. The catoprocessus is thus movable. At apex it bears a fan-like group of 
strong lamellae. 
9 (figs. 564-565). Tergite 8 short; laterally it extends downwards only a little 

below the spiracle. Tergite 9 divided into a small dorsal plate and a pair of lateral 
plates. Gonapophyses laterales (gl) short and narrow; styli lacking. The spermatheca 
(fig. 565) forms a curved sac. Subgenitale lacking. (Only P. diptera has been examined 
by the author; 99 of other species were not available.) 
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The praeimaginal stages of P. diptera were described by KILLINGTON (1946). The 
egg is 0.75 x 0.3 mm, elongate-oval, smooth but with irregular reticulations; micro- 
pyle a flattened disc. The 3rd instar larva is very like that of the genus Sympherobius; 
the 3rd segment of the palpi is long and swollen, fusiform, and projects beyond the 
jaws which are stout and almost as long as the head. Segment 3 of the antenna much 
shorter and much more slender than segment 2, tapering throughout its length to 
the apex. Pupa of normal hemerobiid type. According to KILLINGTON (1.c.) the larva 
feeds in captivity on various species of aphids and appears to show no food-preference. 
The larva readily attacks prey several times its own size and there seems to be some 
paralysing agent in the saliva, the victim being unable to make any but the feeblest 
movements after being pierced by the jaws. 

G E O G R A P H I C A L  D I S T R I B U T I O N  

Europe-Siberia-N. America (diptera BUICM.), Asia Minor (kervillea NAV.), Japan 
(galloisi NAV.), India and Ceylon (iniqua HAG.), Siam (iwiqua HAG. and sianzica 
NAK.), Borneo, Malaya and the Philippines (minima BANKS), Samoa (fasciata 
EsB.-PET. and oblonga Esn.-PET.), Solomon Islands (KIMMINS, in litt.), S. Africa 
(capensis KIMM. and mozambica n. sp.). The localities for these species have been 
indicated on map, fig. 566. 

Most probably also the following species beloiig to this genus: Notiobiella affinis 
BANKS (1913) from the Philippines, N. congensis and N. antennata N ~ v i i s  (1 931 a, b) 
from the Congo, N. jeanneli NAV. (1914) from British East Africa, N. pretiosa 
BANKS (1909) from the Fiji Islands, N. obligua BANKS (1909) from Australia and 
the Hebrides, N. externa BANKS (1909) from Queensland, and Annandalia hageni 
BANKS (1932) from Ceylon. The above-mentioned species of Notiobiella were trans- 
ferred to Annandalia by BANKS (1932). 

Key to South African species 

1. Head pale yellowish with dark markings. . . . . . . . . . . . . . .  1. P. mozambica n. sp. 
- Hcad shining blackish brown. . . . . . . . . . . . . . . . . . . .  2 .  P. enperisis (KIMIT.) 

1. P. mozambica n. sp. 
(Figs. 453, 460, 555 A, 567-579) 

S Y N O N Y M Y  

Locus typicus: Luabo in Mozambique. - Type: 1 $ in the collections of the 
Entomological Museum of Lund University. 

D E S C R I P T I O N  

Holotype $ (in alcohol). 
Size: length of body 4.5 mm, of forewing 4.5 mm, of hilidwing 4 mm. 
Head pale yellowish with the following dark markings: one central, brownish 

streak on vertex, extending downwards to level with the upper margin of toruli; 



NEUROPTERA PLANIPENNIA I V  

Fig. ,567. Psectrcc mozaw~bica n. sp. holotype $. 

one brownish oblong dot on each side of vertex, close to temporal suture; one small 
brownish dot on each side between the margin of the eye and neck, below the 
temporal suture; one pair of blackish brown streaks on each gena from eye to root 
of mandible. Palpi blackish with pale apex of last segment. Antennae pale yellowish, 
basal segment with a blackish streak along its dorsal surface; 44-segmented; segments 
of flagellum elongate, towards apex of antennae becoming transverse. 

Pronotum about twice as wide as long, yellowish brown with a pale, rounded 
central spot. Meso- and metanotum also brownish along their lateral portions with 
pale yellowish central spots on the praescutum, the mesoscutum, the mesoscutellum, 
the metascutum and the metascutellum. Lateral sides of thorax yellowish. Legs 
whitish yellow. 

Wings (figs. 555 A and 567) .  Forewings: Membrane hyaline, richly irrorated with 
brownish small dots and shadings and with a distinct brown spot over R and M near 
root of wing. Subcosta pale. Other longitudinal veins pale with dark sections in the 
brownish spots. Costals brown. Crossveins brownish. Twiggings along outer part of 
hind margin dark brownish. Costal space very broad a t  base. Humeral vein forked. 
2nd Rs-branch proceeds from R before the pterostigma. Five crossveins between 
Sc and R.-Hindwings colourless but twiggings along posterior and outer margins 
pale brown. A single crossvein in the disc; no apical ones. 

Abdomen pale yellowish with pale brown tergites. Pleurites and sternites pale 
but transverse apodemes on sternites 1-4 dark brown (fig. 568). Tip and genital 
structures pale. Antecosta of tergite 9 rather narrow, in its lower portion not ex- 
panded forwards (figs. 568-573). Lateroprocessus slender, tapering towards apex 
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Figs. 568-579. Psectra mozambica n. sp. holotypc 3. - 568. Abdomen, latcral. - 569. Apex of 
abdomen, lateral. - 570. Ditto, caudal. - 571. Ditto, dorsal. - 572. Ditto, ventral. - 573. 
Right ectoproct and part of tergite 9, inside; obliquely ventral. - 574. Gonarcus, caudal. - 
575. Ditto, lateral. - 576. Parameres, latcral. - 577. Ditto, candal. - 578. Hypandrium in- 

ternurn, ventral. - 579. Ditto, lateral. 
Abbreviations as in figs. 556-565, and psc = postscutellum of metathorax. 
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Fig. 580. Psertra capet/sis (KIMM.) 6 (Nottingham). 

which extends a little beyond the ectoprocts. The processus laclis teeth and other 
outgrowths. On the outside it has a suture, separating it from the antecosta but, 
viewed from the inside (fig. 573), it is still connected with the antecosta. The original 
portion of tergite 9 is distinct and Rxsed with the antecosta. Sternite 9 short; in ventral 
view it appears transversely rounded. Gonarcus broad in caudal view (fig. 674); its 
lateral parts narrow, dark pigmented, united by a thin membrane with a rounded 
"window". Parameres (figs. 576-577) rather slender, especially in caudal view. 
Hypandrium internum very wide proximally (figs. 578-579). Ectoprocts broad and 
short. Catoprocessus rather short. In  dorsal view it is broad with a very narrow 
apical portion which bears a fan-like group of lamellae (fig. 571); viewed from inside 
i t  is shaped as in fig. 573. Ccrcal callus with 8 (left) or 9 (right) trichobothria. 
9 unknown. 

G E O G R A P H I C A L  D l S T R I B U T I O N  

Mozambique: Luabo in the tlrltn of Zarnbesi, 50 miles from the sen, 30 ft  above sea level, 1 $, 

holotypc, 1.10.1957, leg. PAMELA STUCK~~:NBERG, in coll. EML. (cf. map, fig. 631 A). 

E C O L O G I C A L  D I S T R I B U T I O N  

The specimen was caught in ferns growing around an artificial pond in a garden. 
Possibly its natural habitat is shrub and bush along river banks in the vicinity. 

2. P. capensis (I~IMMINS), 1935 
(Yigs. 548-554, 555 B, 580-692) 

S Y N O N Y M Y  

Annandalia capensis KIMMINS, 1935, p. 565, f .  3. 

Locus typicus: Swellendam in the S.W. Cape Province. - Type: a $ in the col- 
lections of the British Museum, Natural History, London. 

22 - 60143047 Hanstrom BI I I  
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D E S C R I P T I O N  

Two 66 are present, both in alcohol. They agree perfectly with the figures of 
wings and genital structures, given by KIMMINS. The colour seems to be somewhat 
darker than that  of the type specimen which according to information from Dr. 
KIMMINS is a little teneral. 

Size: length of body about 3.5 mm, of forewing 3-3.5 mm, of hindwing 2.7-3 mm. 
Head (figs. 548-552) shining blackish brown. Vertex somewhat darker than face, 

clothed with rather long, pale hairs. Maxillae pale. Palpi and antennae blackish 
brown. 

Pronotum (fig. 553) brown; its lateral projections yellowish. Meso- and metanotum 
uniformly dark brown. Legs: coxae and trochanters brown; femora brownish black, 
those of hind legs pale a t  apex; tibiae and tarsi yellow. 

Wings (figs. 555B and 580). Membrane of forewing yellowish, richly tinged with 
brownish irrorations as in fig. 580. A11 crossveil~s shaded with blackish brown. 
A pair of dark brown spots close to wing-root. Venation yellowish brown. Costal 
space moderately wide. 2nd Its-branch proceeds from R below the inner margin of 
the pterostigma. Number of crossveins between Sc and R varying between the speci- 
mens as well as in the wings of one and the same specimen (in the type-specimen 3; 
in the specimen from Nottingham 8 in the left forewing, 5 in the right; in the specimeii 
from Pietermaritzburg 3 in the left forewing, 4 in the right). Humeral vein with 
one or two branches (in the type-specimen 2; in the specimen from Nottingham 1 in 
the left forewing, 2 in the right; in the specimen from Pietermaritzburg 2 in each 
forewing). Several costals forked. I n  the right wing of the specimen from Nottingham 
there are 3 unforked costals united by a longitudinal vein; in the specimen from 
Pietermaritzburg a similar vein connects two unforked costals in the left forewing. 
Hindwings with a short discal crossvein and three crossveins in the apical part. 

Abdomen (figs. 581-592) with brownish tergites and sternites and rather dark 
pleural region. 'rergite-like antecosta of 9th tergite very large, laterally broadening 
and expanded forwards as shown in fig. 581. Lateroprocessus (lpr) very long, with 
its apex extending far beyond the ectoprocts. Towards the base the lateroprocessus 
has on the ventral surface a rounded projection which bears a number of stiff 
bristles, and a short narrow projection which is directed inwards. Towards the apex 
there is on the inner surface a short and narrow tooth. The apex is tooth-like and 
directed obliquely inwards and upwards. The lateroprocessus is separated from the 
antecosta by a distinct suture. The original portion of tergite 9 is short, crescent-like, 
well separated from the antecosta, cf. figs. 581, 582. Sternite 9 short, with rounded, 
almost semi-circular hindmargin (fig. 583). 'Gonarcus with broad, flattened and 
membranously connected lateral parts and a rather broad, indefinite mediuncus-like 
structure which is variable (cf. figs. 585 and 592). Lateral view, vide fig. 586. Para- 
meres not as slender as in P. moxambica n. sp. (figs. 588-589). Hypandrium internum 
wide a t  base (figs. 590-591). Ectoprocts in dorsal view (fig. 582) almost rectangular 
with the cercal callus area expanded forwards and downwards as shown in the figure. 
On the inside this area is folded and ends in a sharp tooth which is directed inwards 
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6 

Figs. 581-592. l'sectra capensis (KIMM.) 6 (Pictermaritzburg and, fig. 592, Nottingham). - 
581. Apex of abdomen, lateral. - 582. Ditto, dorsal. - 583. Ditto, ventral anti somewhat 
caudal. - 584. Right ectoproct, inside. - 585. Conarcus, caudal. - 586. Ditto, lateral. - 587. 
Parameres, lateral. - 588. Ditto, caudal. - 589. Ditto, dorsal. - 590. Hypandrium internum, 
ventral. - 591. Ditto, lateral. - 592. Gonarcrrs of specimen from Nottingham, caudal. 

Abbreviations as in figs. 556-565. 



(fig. 584). Cereal callus very small with 4 or 5 trichobotria. Catoprocessus cylindrical 
and rod-like, a t  apex dilated and somewhat hooky (fig. 581, cpr). Besides the fan-like 
lamellae it bears a row of long setae apically. 
9 unkiiown. 

G E O G R A P H I C A L  D I S T l t I B U T I O N  

Cspe Prov. : Swellendam, 1 3, type, Nov. 1933, leg. R. E. TURNER, in coll. BM, NH (KIMMINS, 1935). 
- Natal: Lions Bush, N~tt~ingham, 1 8, 27.4.1955, leg. BRIAN STUCKENBERG, in coll. NMP. - Town 
Bush, Pietermaaitzburg, 1 3, 3.12.1959, leg. PAMELA STUCKENBERG, in coll. TJEDER. -- (Distribution 
shown on map fig. 63 1 .) 

E C O L O G I C A L  D I S T R I B U T I O N  

The specimen from Lions Bush was collected from reeds growing on a swampy 
patch on the edge of a degraded forest. The specimen from the Town Bush in Pieter- 
maritzburg was captured in herbage growing along a tiny stream. 

Sympherobius BANICS, 1904 
S Y N O N Y M Y  

Symphrrobaus BANKS, 1904, p. 209. 
Spadobaus NEEDHAM, 1905, p. 16. 
Palmobius NEEUHAM, 1905, p. 17. 
Niremberge NnvAs, p. 377. 
Golomn NnvAs, 1915, p. 129. 
Nefasitus N A V ~ S ,  1915, p. 131. 
Eurobius KRUGLR, 1922, p. 171. 
Lachlanius KRTJGER, 1 922, p. 17 1. 

Genotype: Hemerobius amicul~ss FITCH, 1856. 

D E S C R I P T I O N  

Small insects; length of forewing 3.5-6.5 mm. 
Head (figs. 593-599). Temporal sutures and postfrontal suture distinct. Epicranial 

suture lacking and epistomial suture obsolete. Anterior tentorial pits small. Labrum 
small, not excised. Antennae shorter than forewing. Antenna1 condyle distinct. 
Scape much enlarged. Flagellar segments shortly elongate or transverse. Mandibles 
large with rounded internal tooth. Eyes of medium size. Genae long. Ocular dia- 
phragm black. Foramen orbitale small and round. Maxilla: cardo divided into basi- 
and disticardo; stipe long and slender with a lateral projection (an indistinctly limited 
palpifer); galea short with narrow basigalea and rounded apex, sparsely haired; 
lacinia as large as galea, with acute apex which is curved inwards, and rather dense 
hairiness; palpus 5-segmented, segment 5 long and thicker than the other segments, 
at apex abruptly attenuated. Labium longer than maxilla; submentum broad a t  
base, tapering forwards, with a pair of lateral teeth before apex, as in Psectra; 
mentum elongate, without palpigers; ligula as long as mentum, its margin tmncate; 
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Figs. 593-599. Sympherobius Brincki 11. sp. 9, paratype (Worcester). -- 593. Head, in front. - 
594. Ditto, lateral. - 595. Right maxilla, ventral. - 596. S c p e n t  5 of maxillary palpus, more 
enlarged. - 597. Labium, ventral. - 598. Segment 3 of labial palpus, more enlarged. - 599. 

Mandibles, ventral. 

palpus hegmented,  segment 3 much longer and thicker than the preceding segments, 
at  apex abruptly attenuated; palpimacula present but very small and indistinct, 
consisting of a group of a few, very short sensory bristles, cf. fig. 598. 

Pronotum very short; its lateral margins slightly projecting. Legs slender with 
subcylindrical tibiae. Hairiness rather sparse and short. 

Forewing (fig. 451) oval or slenderly oval with entire outer margin. Costal area 
varying in width with a distinct, recurrent humeral vein (fig. 452) and most of the 
costals forked. Usually two crossveins between Sc and R: one basal and one apical. 
Two or three Rs-branches, the origin of the first one rather close to wing root, well 
before the first forking point of M. One basal crossvein present between the 1st 
Rs-branch and M. Two series of gradate veins, the outer one incomplete, usually 
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Fig. GOO. World distribution of the gonus Syrnpherobizcs BANKS. 

consisting of but 4 crossveins. Hindwing nearly as broad as forewing and of subequal 
shape. Cu, lacking. Crossveins very few, not forming gradate series. Frenulum a 
short, fingcr-like, haired process (fig. 461). 

$. Gonarcus with a complicated, apically situated arcessus and usually with a 
pair of entoprocessus, proceeding from the lower part of the arch. Parameres fused 
or almost so (from base to near apex). Ectoprocts short with sharp spines or at  least 
one narrow distal process. 
9. Tergite 9 greatly expanded ventrally. Gonapophyses laterales with styli. 

Subgenitale present as a small, simple plate. Spermatheca sac-like, pale and weak. 
Egg minutely granulated; micropyle a flattened disc. Larva of 3rd iiistar rather 

stout; its jaws shorter than head; 3rd segment of antenna very short and broad at 
base, flask-shaped; 3rd segment of palpus large and swollen, projecting beyond the 
jaws. 

G E O G R A P H I C A L  D I S T R I B U T I O N  

Well represented in the New World (28 species), especially in the USA and in 
S. Canada (16 species). There occur in Europe 4 well-know11 species and 7 more have 
been described but are so far "nomiiia dubia". Turkestan has one and Japan 3 
species. Two species are known from Palestine, one of which, 8. amicus (NAY.  1915), 
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Fig. 601. S y w ~ p h e r o b i u s  bl.%ncJci n. sp. holotype $. 

also occurs in Erythrea and Egypt. One of the European species, 8. pyqmaeus 
(RAMB.) ( = conspersus NAV.) has been recorded from Morocco and Algeria. Madeira, 
the Canaries and the Cape Verde Islands have each one species. One species, 8. 
smithersi, was described recently from Salisbury by NAKAHARA (1960b). Three new 
species from S. Africa are described below. The genus seems to have izo known 
representative in the Oriental region, in Australia or in Oceania but one American 
species has been introduced to Hawaii for biological control. The world distribution 
of the genus, as far as hitherto known, is indicated on map, fig. 600. 

Key to the females of the South African species 

. . . . . . . . . . . . . . . . . . . . . . . . . .  1. Antenna1 flagcllurn yellowish brown. 2 

. . . . . . . . . . . . . . . . . . . .  - Antenna1 flagellun~ blackish 2. S.  nigricornis n. sp. 
. . . . . . . . . . . . . . .  2. Subgenitale with emarginated hindmargin 1.  S. brincki n. sp. 

. . . . . . . . . . . . . . . . . . .  - Subgenitale with convcx hindmargin 2. S. impccr n. sp. 
(8. smithersi NAKAHARA seems to run to section 2. It has not been possible to include the species in 

this key, because the structures of the 9 genitalia are unknown.) 

1. S. brincki n. sp. 

(Figs. 593-599, 601-615) 

S Y N O N Y M Y  

Locus typicus: Worcester, Cape Province. - Types: holotype $ and allotype 9 
in the collections of the Entomological Museum of Lund University. 
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Material: 4 $3 and 8 9 9 from S. Africa. 
Holotype 3 (in alcohol). 
Size: length of body 4 mm, of forewing 4 mm, of hindwing 3.5 mm. 
Head yellowish. Palpi yello-cvish. Mandibles brownish black. Genae yellowish 

brown. Scaps and pedicel yellowish; flagellum soniewhat darker, yellowish brown, 
41-segmented. 

Pronotum yellowish with a short blackish median longitudinal stripe and with 
dark shadings along the lateral borders. Meso- and metanotum yellowish with a 
longitudinal narrow black line and with black sutures and indistinctly reddish suf- 
fused lateral parts. Legs yellow. 

Wings (fig. 601). Membrane of forewing yellowish grey, clouded with pale brown 
shadings in the anal portion and over the gradates. Longitudinal veins and most 
crossveins yellowish. Gradates brownish. Membrane of hindwing hyaline; venation 
pale. Two Rs-branches in forewing. 

Abdomen (figs. 602-610) yellowish brown. Tergite 9 narrow. Sternite 9 large but 
not very elongated; its apical part tapers into a short apex (fig. 604). Gonarcus 
(figs. 605-606) with acute, slender entoprocessus (ent); arcessus large, in lateral view 
smoothly curved, a t  apex hooked, in dorsal view triangular. Parameres (figs. 607- 
608) slender; their apophysis proxima (app) broad in lateral view; their distal, 
membranous dilatation very broad with a short illcision at  apex. Hypandrium in- 
ternum very small, triangular (figs. 609-610). Ectoprocts rounded, armed with two 
pale spines with blackish apex which is bent slightly downwards (figs. 602-603, epr). 
Cereal callus with 11 trichobothria. 

Allotype 9 (in alcohol). 
Size: length of body 4 mm, of forewing 5 mm, of hindwing 4.5 mm. 
Colour as in the holotype. 
Wings and venation as in the holotype, but the upper two gradates of the outer 

series form a straight line and so do the two lower gradates of the same series. 
Abdomen (figs. 612-614). Expanded lower portion of tergite 9 not reaching beyond 

the hind margin of ectoproct; its upper corner smoothly rounded. Gonapophyses 
laterales (gl) not quite as "high" as the mentioned expanded part of tergite 9. 
Stylus (st) elongate, club-shaped. Subgenitale (fig. 613, sgp) elongated oval with 

Figs. 602-615. Bympherobius hrinclci n. sp. 6 and Q. - 602. Apex of abdomen of holotype 6, 
lateral. - 603. Ditto, dorsal. - 604. Sternite 9, dorsal. - 605. Gonarcus with arcessus, lateral. 
- 606. Ditto, ventral. - 607. Parameres, lateral. - 608. Ditto, dorsal. - 609. Hypandrinm 
internum, lateral. - 610. Ditto, ventral. - 611. Loft ectoproct of paratype 6.  - 612. Apex of 
abdomen of allotypc Q, lateral. - 613. Left gonapophysis lateralis and subgenitale, ventral. - 

614. Spermatheca. - 615. Subgenitale of paratype from Cape Town. 
Abbreviations: app = apophysis proxima; ar = arcessas; ent = entoprocessus; epr = ectoproct; 
gl = gonapophysis lateralis; gs = gonarcus; hyi = hypandrium internum; pa = parameres; 

sgp = subgenitale; spm = spermathrca; st  = stylus. 
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Figs. 616-621. Sympherobius amicus NAV. 3 (Palestine). - 616. Apex of abdomerl, latoral. - 
617. Ditto, dorsal. - 618. Sternite 9, dorsal. - 619. Gonarcus with arcessus, parameres and 
hypandrium internurn, lateral. - 620. Gonarcus with arcessus, caudal. - 621. Parameres, dorsal. 

emarginate hind margin. Spermatheca a curved, pale sac (fig. 614). Ect;oprocts 
(epr) almost round; cereal callus with 11 trichobothria. 

3 male paratypes from Worcester (in alcohol) agree with holotype but two of 
them are somewhat smaller: their forewing measures only 3.5 min. One of them has 
a peculiar additional spine on the left ectoproct (fig. Bll), while the right ectoproct 
has two spines as in the holotype. Another $ has three spines on the right ectoproct, 
two on the left. 

5 female paratypes from Worcester (in alcohol), 1 female paratype from Cape 
Town (pinned) and 1 female paratype from Umtali (in alcohol) agree with the allotype. 
A slight variability in the shape of the subgenitale has been noted; in the specimen 
from Cape Town (fig. 615) this structure is a little broader than in the allotype (fig. 
613). 

I name this species in honour of Prof. PER BRINCK in thankfulness and admiration 
of his imposing exploration work in South Africa. 

G E O G R A P H I C A L  D I S T R I B U T I O N  

Cape Prov.: Wovcoster in the S.W. Cape Province, holotype $, allotype 9, 3 paratypes $3 and 5 
paratypes ??, 11.2.1!)51, log. PER BRINCK (loc. no. 177), in coll. EMT, and TJEDER. - Cape Town, 
1 paratype 9, March 1917, leg. L. P ~ : I ~ ~ N G T J E Y ,  in coll. SAM. - Transvaal: Nelspruit, 1 3, Nov.-Dee. 
1927, in coll. I3M, NH (D. E. KLMMINS, In Iitt.). - S .  Rhodesia: Umtali, 1 paratype 9, Jan. 1955, leg. 
B. STTJCI~FI:NBEII.G, in coll. NMP. - (DistrlhuLion sllown on map, flg. 631, * .) 
E C O L O G I C A L  D I S T R I B U T I O N  

The specimens from Worcester were captured at  light. Particulars for the other 
specimens are lacking. 
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Figs. 622-625. Sympherobius irnpar n. sp. holotype y. - 622. Apex of abdomen, lateral. - 623. 
Apex of sternite 7, ventral. - 624. Left gonapophysis lateralis and subgenitalc, ventral. - 

625. Spermatheca. 
Abbreviations as in figs. 602-615. 

N O T E  

Together with S. amicus N ~ v i l s  (191 5 )  and S. schmitzi NAVAS (1908) this species 
forms a distinct group within the genus, characterized by the similar shape of the 
$ genitalia, especially that of the arcessus. S. schmitzi has been figured by the present 
author (1939), while S. amicus so far has to be redescribed. Therefore I seize the 
opportunity of presenting figures of the $ genitalia of one specimen from Palestine 
(Jerusalem), received from Dr. H. BYTINSKY-SALZ, Jaffa (figs. 61 6-62 1). 

2. S. impar n. sp. 
(Figs. 451, 622-625) 

S Y N O N Y M Y  

Locus typicus: Livingstone in Northern Rhodesia. - Type: holotype Sf? in the 
collections of the Entomological Museum of Lund University. 

D E S C R I P T I O N  

Holotype 9 (in alcohol). 
Size: length of body 4 mm, of forewing 5 mm, of hindwing 4 mm. 
Head greenish yellow on vertex and face; genae and postocular space yellowish 

brown. Mouthparts yellowish, but maxillary palpi brown. Scape and pedicel pale 
yellowish; flagellum yellowish brown. 
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Pronoturn yellowish with a dark longitudinal median line and brownish lateral 
irrorations. Mesonotum yellowish brown. pale on the aiiterior portion, dark brown 
laterally and towards hind margin. Metanotum yellowish brown. Legs uniformly pale 
yellowish. 

Wings (fig. 451). Membrane of forewing greyish tinged, richly suffused with pale 
brownish shadings as shown in figure 451. Loilgitudinal veins pale. Costals pale. 
Crossveins intensively dark brown. Hindwings hyaline with pale venation. Faint 
brownish shadings are present on the marginal twiggings of Rs, along the distal 
part of Cu, and on the apex of 1 A. Two Rs-branches in forewing. 

Abdomen (figs. 622-625) yellowish brown. Sternite 7 a t  apex with a rounded, 
infolded, apodeme-like structure (fig. 623). Expanded lower portion of tergite 9 
prominent, not as "high" as in S.  brinclci n. sp.; its upper corner angular. Gonapo- 
physes laterales as high as the above-mentioned expanded portion. Stylus elongate. 
Subgenitale short with transverse proximal margin and rounded distal margin (fig. 
624). Spermatheca pale, cf. fig. 625. 

Paratype (in alcohol). 
Similar to holotype but teneral and hence much paler. Genitalia as in holotype. 
$ unknown. 

G E O G R A P H I C A L  D I S T R I B U T I O N  

S. Rhodesia: Between Sawmills and Wankie, in train, paratypc 9, 15.5.1951, leg. P. I~RJNCK & 
G. RUDEBECK, in coll. EML. - N. Rhodesia: Livingstone, llolotgpe 9, 16.5.1951, leg. P. BRINCE (loc. 
no. 306), in coll. EML. - (Distribution indicated on map, fig. 631, 0 .) 

ECOLOGICAL D I S T R I B U T I O N  

Both specimens were collected a t  light. 

3. S. nigricornis n. sp. 
(Figs. 452, 46 I ,  626-630) 

S Y N O N Y M Y  

Locus typicus: Salisbury in S. Rhodesia. - Type: holotype 9 in the collections of 
the Entomological Museum of Lund University. 

D E S C R I P T I O N  

Holotype $? (in alcohol). 
Size: length of body 4 mm, of forewing 5 mm, of hindwing 4 mm. 
Vertex pale with a pair of brownish dots which are elongate, tapering forwards 

and fusing between the antennae where their apices are blackish brown. Frons 
whitish. Clypeus and genae blackish brown. Palpi brownish; their last segment 
whitish. Mandibles reddish yellow. Scape and pedicel yellowish; flagellum black. 

Pronotum brownish with a narrow median black line, a central pale spot, a pair 
of lateral dark spots and rather broad, whitisli margins. Praescutum with black 
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Fig. 626. Sympherobius nigricornis n.  sp. 21olotype 9. 

longitudinal suture, a large central brownish spot and broad yellowish side margins. 
Meso- and metascuta dark brown with broad yellowish margins. Meso- and meta- 
scutellum dark brown with yellowish lateral portions. Episterna of meso- and 
metathorax greyish. Legs whitish yellow; foretibiae with a brownish, somewhat 
indistinct ring below the knee. 

Wings (fig. 626). Membrane of forewing richly suffused with dark greyish shadings, 
especially dark, almost blackish, in  the anal region. Longitudinal veins and costals 
yellowish brown. Cu and anal veins dark brown to blackish. Crossveins blackish. 
Hindwings with greyish membrane and yellowish brown venation. Two Rs-branches 
in forewing. 

Abdomen (fig. 627) pale brownish. Steri~ite 7 a t  apex with infolded, triangular, 
apodeme-like structure (fig. 628). Expanded lower portion of tergite 9 narrow; its 
upper hind corner rounded, turned obliquely upwards. Gonapophyses laterales small, 
prominent. Stylus short. Subgenitale rectangular; its hind margin emarginate 
(fig. 629). Spermatheca as in fig. 630. 

Paratype $? from Natal, April 1960 (in alcohol). 
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Figs. 627-630. ~Syympherobius nigricornis n. sp. holotypo 9. - 627. Apex of abdomen, lat,ei-al. - 
628. Apex of stcrnite 7, ventral (the infolded structure turnrd backwards). - 629. Left gona- 

pophysis lateralis and s~xbgonitale, ventral. - 630. Spermatheca. 

Size and colour as in the holotype but slightly paler; the specimen is not so mature 
as the holotype. Genital structures agree with those of the holotype but distal 
margin of subgenitale less deeply emarginated. The difference is very slight and 
unimportant as the specimen is not fully mature. 

Paratype 9 from Natal, Oct. 1960 (pinned). Agrees perfectly with the holotype. 
8 unknown. 

G E O G R A P H I C A L  D I S T R I B U T I O N  

Natal: Pietermasitzburg, paratypo 3, April 1960, leg. B. STUCKENBH:RG, in coll. NMP and paratype Q, 
Oct. 1960, leg. id; in call. TJEDER. -S. Rhodesia: Salisbury, holotype 9, 5.12.1958, leg. C. N. SMITHERS, 
in coll. EML. - (Distribution indicated on map, fig. 631, 0. )  

E C O L O G I C A L  D I S T R I B U T I O N  

The specimens' were captured a t  light in towns. 

4. S. smithersi NAKAHARA, 1960 
(Fig. 632) 

S Y N O N Y M Y  

Sympherobius smitheri NAKAWARA, 196Ob, p. 20, pl. 6, f .  12. 

Locus typicus: Salisbury in S. Rhodesia. - Type: one specimen without abdomen 
in coll. NAKAHARA, Tokyo. 
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Fig. 631. The South African distribution of species of Psectra HAG. a n d  Sympherobius BANKS. 
- Symbols: A = P. mozambicrx, n. sp.; A = P. capensis (KIMM.); 0 = S. br inck i  n.  sp.; 0 = S .  

i rnpar  n. sp.; = S .  n ig r icorn is  n. sp.; @ = S. smithersi NAK. 

D E S C R I P T I O N  

I do not know this species. NAKAHARA'S description runs as follows: 

"Head fulvous yellow, unmarked; pdpi  and antennae yellowish; thorax more brownish yellow; legs 

pale. Forewing rather narrow; all longitudinal vcins testaceous, except Cu,, distal half of which is fuscous; 
crossveins fuscous, those of gradate series very distinctly marked with brown; membrane slightly tinged 
with greyish brown, a Lrge nebulous brownish mark from first branch of Cu, toward base of wing in 

marginal area, and four brownish clouds alternated with pale areas along outer margin. Hindwing marked 
with brown on the margin between the end of first cubital branch ancl of first a.nal; membrane slightly 
tinged with greyish brown; venation tostaceous. 

Venation of forewing: radial crossvein between R,+, and R, before the origin of R,+,; Cu, forks distal 

to crossvein m-cu; apical series of 4 gradate crossveins, first two in a line, third far removed inwa,rd. 
Length of forewing 5 mm; width 2 mm. 

Holotype: specimen without abdomen, Salisbury, Southorn Rhodesia, January 8, 1957 (C. N. 
SMITHERS). 

Possibly rolated to amicus N ~ v d s ,  but the latter has fuscous spots on head between antennae, ancl 
fuscous fascia on sides of clypeus; antenna is fuscous." 



Fig. 632. Sympherobius smithersi NAK. (aftcr NAKAHA~LA, 1960b). 

This species might be the same as hrincki n. sp. or impar n. sp. which have rather 
pale antennae. But the head of smithersi NAK. is described as unmarked, while in 
brincki and impar the genae are distinctly yellowish brown. According to the photo- 
graph by NAKAHARA, reproduced here (fig. 632), the wings of smithersi seem to be 
much more dark-spotted than those of brinclci and impar;  as a matter of fact they 
are very similar to those of nigricornis n. sp. The latter species does not agree with 
smithersi, however, as its antennae are black and the head spotted. 

Dyshemerobius n. gen. 
S Y N O N Y M Y  

Genotype: Dyshemerobius productus n. sp. 

Hemerobius-like species with berothid-like 9 genitalia, quite unlike the basic 
morphological pattern of any other known genera of this family. 

Head rounded. Temporal sutures distinct. Postfrontal suture lacking. Epistomal 
suture very obsolete, only indicated as a faint furrow. Anterior tentorial pits small. 
Labrum short and broad with almost transverse margin. Antennae shorter than 
forewing, reaching slightly beyond the pterostigma. Outer antenna1 condyle distinct. 
Scape much enlarged; pedicel short and rather narrow, not much wider than the 
flagellar segments. Mandibles large with sharp internal tooth. Eyes large. Foramen 
orbitale very small, round. Maxilla: cardo divided into basi- and disticardo; stipe 
elongate with a lateral projection which forms a kind of palpifer; maxillary palpus 
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&segmented with slender last segment; galea with narrow basigalea and with 
rounded tip which is curved inwards and beset with some short bristles; lacinia very 
broad. Labium: submentum long, longer than ligula which is dilated towards apex 
and has transversely rounded margin; palpigers Iackiiig; labial palpi 4-segmented; 
palpimacula present as a faintly indicated, striated region with a few sensory hairs 
basally. 

Wings oval, margin not excised. Costal area of forewing rather broad basally. 
Humeral vein recurrent, branched (fig. 456). Three Rs-branches in forewing. Fre- 
nulum cf. fig. 465. 

Abdomen of 9: lateral parts of tergite 8 not reaching the under surface of the 
abdomen; gonapophyses laterales fused, each with a hypocauda which is directed 
downwards. Spcrmatheca complicate, large, strongly sclerotized and pigmented; a 
glandula accessoria is present. 

Male unknown. 

23 - fi0143047 ITanrtrorn V J J I  
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Fig. 642. Dy.shernerobius productus n. sp. holotype 9. 

GEOGRAFHICATA D I S T R I B U T I O N  

Southern Rhodesia, one single species, described below 

1. D. productus n. sp. 
(Figs. 456, 465, 633-647) 

S Y N O N Y M Y  

Locus typicus: Eridal Veil Falls in S. Rhodesia. - Type: 1 2 in the collections of 
the Entomological Museum of the Lund University. 

D E S C R I P T I O N  

Holotype 9 (in alcohol). 
Size: length of body 4.5 mm, of forewing 6 mm, of hindwing 4 mm. 
Head (figs. 633-642) yellowish white with the following blackish brown markings: 

an almost rectangular spot on the postocular lobe close to the temporal suture, an- 
other streak-like spot in the same area below the first-mentioned spot and narrowly 
separated from it, and a large spot over each gena from eye to base of mandible. 
Mandibles blackish brown. Palpi of the same colour but last segment pale. Antennae 
49-segmented. Scape yellowish with a brown stripe along the outer surface; apical 
portion of pedicel brownish; flagellum quite pale, yellowish. 
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Figs. 643-647. Dyshew~erobius productus n. sp. holotype 9 - 643. Apex of abdomcn, lateral. - 
644. Ditto, caudal. - 645-647. Spermatheca, different views. 

Abbreviations: ag = glandula accessoria; epr = ectoproct; gl = gonapophyses laterales: hyp = 

hypocauda; 7-8 = 7th-8th tergites; VII  = 8th sternite. 

Thorax whitish. Pronotum with broad, pale brown lateral stripes. Meso- and meta- 
notum with pale brown shadings on their lateral portioi~s. Legs whitish. 

Wings (fig. 642). Membrane of forewing hyaline with faint, sagittate, pale brown 
spots along the longitudinal veins, with a small blackish dot over the first crossvein 
between M and Cu,, with brownish marginal dashings in the anal region and with 
some faint spots on the pale pterostigma. Some of the trichosors blackish brown, 
along the foremargin every 4th one, along the hindmargin more irregularly. Costa 
a t  base with a narrow black spot. 1st crossvein between Sc and R blackish. Gradate 
crossveins brownish. Costals and longitudinal veins pale with pale brown interrup- 
tions. Hindwings pale with pale venation and whitish, very dense pterostigma, 
which has a reddish spot over its basal portion. 
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Abdomen (figs. 643-647) whitish with pale brown spots on the upper lateral 
portion of tergites 5-8 and with rather indistinct, transverse, linear spots on the 
dorsal surface of tergites 2-6. Tergite 9 in its lower lateral portions expanded back- 
wards as a triangular projection below the ectoproct. Ectoprocts small; their lower 
corner rounded, not projecting; cereal callus with 13 trichobothria. Gonapophyses 
laterales short but "high", in their lower portion fused and with a knob-like pro- 
jection a t  the place where the fusion begins; their hypocaudae slightly diverging 
(fig. 644); in lateral view the apex is somewhat hooked backwards (fig. 643, hyp). 
Subgenitale lacking. Spermatheca dark brown, curled as indicated in figs. 645-647. 
Glandula accessoria (ag) elongate. Spiracles of the abdomen very small. 
8 unknown. 

G E O G R A P H I C A L  D I S T R I B U T I O N  

S. Rhodesia: Bridal Veil Falls, near Melsetter, 1 9, holotype, 19.12.1958, leg. C. N. SNITHERS, in 
coll. EML. (Cf. map, fig. 648, A.) 

N O T E  

I n  general appearance Dyshemerobius productus n. sp. is very similar to certain 
species of Hemerobius and especially to an extremely small H .  nairobicus NAV., one 
6 of which was taken simultaneously and preserved in the same tube. I was very 
astonished, when under the binocular I caught sight of the peculiar pair of 
hypocaudae, a character not known to occur among the Hemerobiidae. If the 
specimen had been pinned, one would easily have believed, at  first sight, that an 
abdomen of a berothid species had been gummed to a Hemerobius-body. The simi- 
larity with a berothid was stressed when, after clearing, the spermatheca came 
into view. Its  dimensions and structure strongly suggest the conditions among 
some berothids. But head and thorax are of hemerobiid type and the wings are 
like those of a Hemerobius. The species has therefore to be put into the family 
Hemerobiidae. I t  is, however, very isolated, so it is necessary to create a new genus 
for i t  which is clearly distinguished from other known genera by the partial fusion of 
the gonapophyses laterales and the other particulars in the genitalia, described above. 
The fusion of the gonapophyses laterales does not occur among the Berothidae and 
seems unique. Therefore Dyshemerobius is hardly a link between the two families but 
it might be derived from ancestors which were fairly closely related to the families 
in question. 

It should be noted that Dyshemerobius productus n. sp. lives in the mountain 
region where the peculiar berothids Rhachiberotha signifera TJED., Rh. smithersi 
TJED. and Mucroberotha fasciata TJED. (1959) were discovered. This mountain chain 
runs along the eastern border of S. Rhodesia and is known to harbour several inter- 
esting endemics among plants and animals. 
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Fig. 648. The Sonth African distribution of species of Dyshernerobius n. g.  and Notiobiella BANKS. 
- Symbols: A = D. productus n. sp.; = AT. turneri KIMM.; 0 = N. punctata n. sp. 

Notiobiella BANKS, 1909 
S Y N O N Y M Y  

Notiobiella BANKS, 1909, p. 80. 

Vaja N ~ v b s ,  l92Sa, p. 192. 
Buxtonia ESBEN-PETERSEN, 1928b, p. 93. 
Ganchetus N ~ v k s ,  1929a, p. 21. 

Genotype: Notiobiella unita BANKS, 1909. 

D E S C R I P T I O N  

Small insects; length of forewing 4.5-7.5 mm. 
Head (figs. 649-655) elongate. Temporal sutures distinct but other sutures absent 

or very obsolete. Anterior tentorial pits small. Labrum long but rather narrow; its 
margin rounded. Antennae much shorter than forewing. Two distinct antenna1 
condyles. Scape enlarged; pedicel slender; flagellar segments shortly elongate or 
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Figs. 649-655. Notiobiella t u r n e ~ i  KIMM. allotypc 9. - 649. Head, in front. - 650. Head, lateral. 
- 651. Right maxilla, ventral. - 652. Labium, ventral. - 653. Mandibles, ventral. - 654. 

Maxillary palpus. -- 655. Labial palpus. 
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transverse. 8Iandibles very large. Eyes relatively small; foramen orbitale medium- 
sized, round. Genae very long. Maxilla: cardo undivided; stipe long with tooth-like 
lateral projection, forming a kind of palpifer; basigalea narrow; apex of galea emargi- 
nate on the outside, clothed with setae; lacinia as long as and broader than galea; 
palpus distinctly 6-segmented (fig. 654). Labium very long and slender, longer than 
maxilla: submentum elongated oval with rounded proximal end and transverse 
distal end; mentum oval; no palpigers; ligula narrow at base, gradually dilated 
towards apex which is almost truncate; palpus 4-segmented; segment 3 with large 
palpimacula, appearing as a striated, elongated oval spot. 

Pronotal breadth varying (much broader than long to longer than broad). Meso- 
notum very broad and almost as long as broad. Metanotum half as long as meso- 
notum and much narrower. Legs slender; tibiae subcylindrical. Hairiness rather sparse 
and short. 

Wings of different size; the forewing is much longer and broader than the hindwing. 
Forewing with broad to very broad costal space. Humeral vein recurrent and 
forked (fig. 454). Costals long, forked and often subforked. Sc and R run very closely 
to each other but diverge beyond the pterostigma. Two Rs-branches. No outer row 
of gradate veins. Hindwings: Sc and R not as close to each other as in forewing. Two 
Rs-branches. Very few crossveins in the disc; no gradate series. Frenulum fingerlike, 
at  apex with some long bristles (fig. 462). 

$. Spiracles of tergite 8 open through the sides which are prolonged downwards 
(fig. 658). Gonarcus with a very large, complicate arcessus which appears as a double- 
bent structure, situated below the dorsal part of the gonarcus-arch and fixed to it; 
its two distal parts project backwards. One pair (in one case 3 pairs) of entoprocessus 
present, proceeding from the lower part of the gonarcus-arch. Parameres small, 
fused into a slender stem, at  apex with a pair of flattened lateral structures. Hypan- 
drium internum small, stem-like. Ectoprocts very large, long and slender or broad, 
often with one or more projections. 
9. The prolonged lateral parts of tergite 8 do not reach the under surface of the 

abdomen (fig. 665). Tergite 9 greatly expanded ventrally. Gonapophyses laterales 
small; stylus present. Subgenitale is a median elongate plate with a pair of lateral, 
wing-like structures. Spermatheca tube-like, narrow (fig. 670). 

Anteimaginal stages unknown. 

N O T E  

NAKAHARA (196Ob) stated that the lateral plates of the 9th tergite of the 9 are 
"completely fused distally with each other so that a solid bar is formed across the 
apex of the abdomen with anal opening above and genital orifice below this bar". 
Such a fusion cannot be observed in the two S. African species. The hindmargin of 
the tergite-halves are not fused but are membranously connected to each other and 
to the gonapophyses laterales in the usual way. 
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Yig. 656. World clistriblxtion of the genus Notiobiella BANKS. 

G E O G R A P H I C A L  D I S T R I B U T I O N  

(Fig. 666) 

The genus comprises 26 species and its distribution is chiefly intertropical. Three 
species are known from the New World (Mexico, Peru, Paraguay). In  the Old World 
there are two ranges of distribution, one (10 species) in Ceylon, Malacca, Java, 
Borneo, the Philippines, Fukien, Formosa, Japan, New Caledonia, Samoa, and 
Australia, the other in Africa south of Sahara, Madagascar and the Seychelles 
(13 species). The African species are as follows: hargreavesi KIMMINS, 1936a (Sierra 
Leone), costalis BANKS, 1918 (Gold Coast), africanus (NAvAs), 1929 a (the Carne- 
roons), bella NAVAS, 1930a (Haut Ukle in N. Congo), decora KIMMINS, 1929, and 
ugandensis KIMMINS, 1939 (Uganda), mombassina N k v ~ s ,  1936 b (Mombasa), nitidula 
NAVAS, 1910 (Brit. East Africa, Boura), rosea KIMMINS, 1933 (the Seychelles, Ivory 
Coast and, as a new record, the Ukerewe Island in Lake Victoria), vicina KIMMINS, 
1936 a (border Congo-Rhodesia), peterseni BANKS, 1932 (Madagascar), turneri KIM- 
MINS, 1933 (Cape Prov.) and punctata n. sp. (Natal), described below. 

The species seem to be scarce, at  least in collections. The descriptions of the 
African species were based on one, in two cases two specimens, and only rosea and 
turneri seem to have been refound. KIMMINS'S species are very well described. He 
has also (1933) redescribed the 8 of costalis BANKS. The four Navasian species and 
peterseni BANKS are incompletely described and, for the present to be considered as 
nomina dubia. 
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A B 

Fig. 657. Arotiobiella turr~eri KIMM. - A: 8 from Rarberton. B: allotype 9 from Jonk~rshoek. 

Key to South African species 

I .  Crossvein between Cu, and Cu, in forewing pale brownish shadccl, but no othcr spots on wings . . 
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 1. N. turneri KIMM. 

- Three conspicuous, dark-brown spots on forewing . . . . . . . . . . . . 2. N .  punctata n. sp. 

1. N. turneri I~IMMINS, 1933 
(Figs. 454, 462, 649-655, 667-670) 

S Y N O N Y M Y  

Notiobiella turneri KIMMINS, 1933, p. 130, f. 1-4, 8. 
? Notiobiella ugandensis NAKAHAHA, l960b, p. 10, pl. 2 .  f .  4. 

Locus typicus: Mossel Bay, Cape Province. - Type: one $ in the collections of 
the British Museum, Natural History, London. 

D E S C R I P T I O N  

Two specimens are available to the author, one $ and one 9, the latter is here 
designated as allotypus 9. Both pinned. 

$. Size: length of body about 5 mm, of forewing 6.5 mm, of hindwing 4.5 mm. 
Thest: measurements agree with those given by KIMMINS for the holotype. Also in 
other respects the specimen agrees well with the original description though it is 
somewhat teneral and hence rather pale. 

Head yellow; genae and a band-like spot from eye to neck piceous; palpi brown; 
antennae yellowish but basal portion of flagellum (6 segments) pinkish and apical 



segment yellowish brown. Hairiness of head pale yellow, on the frons rather long 
and relatively dense. 

l'ronotum about as long as broad, tapering forwards and carrying a pair of emboss- 
ments. Thorax uniformly yellowish with a faint greenish tinge. Hairiness rather long, 
pale, erect and moderately dense. Legs: femora yellowish, those of hind and inter- 
mediate pairs faintly reddish tinged; tibiae and tarsi whitish yellow. 

Wings (fig. 657 A): Forewing elongate. Costal area broad a t  base. Nine costals 
between humera1 vein and pterostigma (8 in the holotype). Venation pale green 
except crossvein between Cu, and Cu, which is pale brownish. Membrane hyaline, 
strongly iridescent with several very faint reddish shadings. Hindwings elongated 
oval. Costa arched in the region of pterostigma. One crossvein in the disc, one in 
the apical part. Membrane hyaline. Base of Sc and R and costals yellowish; rest of 
venation greenish. 

Abdomen (figs. 658-664) yellowish brown. Tergite 9 dorsally narrow, laterally in 
the middle-line of the abdomen expanded forwards and downwards. Its anterior 
margin is strengthened by an apodeme in about the same way as in Micromus and 
Psectra though not as distinct as in these genera. Sternite 9 rather small. Gonarcus 
moderately broad. I ts  dorsal portion projects backwards and ends rounded (fig. 661). 
Arcessus complicate (figs. 660-662, ar). I ts  upper portion ends in a pair of claw-like 
structures, clothed with some short setae. On each side before the apex there is a 
triangular lobe which is directed downwards and supports the very long and slender 
entoprocessus (ent). These proceed from the lowest part of the gonarcus and their 
apices meet closely below the apex of the upper portion of arcessus and between 
the above-mentioned triangular lobes (fig. 660). (In fig. 661 the entoprocessus have 
been moved laterally so that the central portion of arcessus becomes more distinct.) 
The lower portion of arcessus ends rounded as shown in figs. 660 and 662. The para- 
meres are unpigmented and shaped as indicated in fig. 663. Hypandrium internum 
cf. fig. 664. Ectoprocts long, almost trunk-like, the dilated apex turned abruptly 
downwards (fig. 658). An internal slender process is present, arising from the lower 
margin (fig. 659). Cereal callus with 15 trichobothria. 

Allotype 9. 
Size: length of body 4 mm, of forewing 6 mm, of hindwing 4.5 mm. 
Shape and colour of head (figs. 649-655), body, legs and wings (fig. 657 B) as in 

the 8 described above. The costals of the hindwings are, however, more greenish 
than yellowish. There are 7 costals in forewing between humeral vein and pterostigma. 
Venation else as in the $. 

Abdomen (figs. 665-670). Expanded lower portion of tergite 9 narrow, tapering 
into a rounded but narrow tip; it is directed obliquely upwards and reaches almost 
the apex of the respective ectoproct. Gonapophyses laterales small, to the greater 
part hidden. Stylus short and stout. Subgenitale slenderly elongate, dilated in its 
distal portion (fig. 667). I ts  tip rounded in lateral view (fig. 668), in ventral view 
slightly emarginate (fig. 667), in caudal view deeply emarginate (fig. 669). The 
lateral wing-like structures do not reach beyond the apex of the subgenitale but 
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Figs. 668-670. Notiobiella turneri KIMM. $ (Barberton) and allotype 9. - 658. Apex of abdomen 
of $, lateral. - 659. Right ectoproct, inside; somewhat oblique. - 660. Gonarcus with arcessus, 
parameres and hypandrilxm internum, lateral. - 661. Gonarcus and arcessus, dorsal. - 662. 
Areessus, ventral. - 663. Parameres, dorsal. - 664. Hypandrium internum, ventral. - 665. 
Apex of abdomen of 9, lateral. - 666. Ditto, ventral. -- 667. Subgenitale, ventral. - 668. 

Ditto, lateral. - 669. Spox of ditto, caudal. - 670. Spermatheca. 
Abbreviations as in figs. 602-615. 
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Fig. 671. Notiobiell(x, punctata n. sp. holotype 9. 

are directed laterally and upwards as indicated in figs. 667-668. Ectoprocts triangular 
with broadly rounded tip. Cereal callus with 18 trichobothria. Spermatheca a. 
curved slender tube which carries a pair of list-like structures (fig. 670). 

G E O G R A P H I C A L  D I S T R I B U T I O N  

Cape Prov.: Mossel Bay, holotype 8, J u n e J u l y  1930, leg. R. E. TURNER, in coll. BM, NH. - 
Jonkershoek, Stellenbosch, allotype 9, 17.5.1931, leg. K. H. UARNARI,, in coll. SAM. - Transvaal: 
Barberton, 1 3, 23.1.1911, leg. A. J. T. JANSE, in coll. TM. - The distribution is shown on map, fig. 
648, 0 .  

Dr. KIMMINS has informed me that there is in the BM, NH, another $, labelled 
"Annshaw, S. Africa". It has not been possible to locate the place in question. 

NAKAHARA (1960b) recorded two specimens of N .  zcgandensis KIMMINS (1939) 
from Salisbury, S. Rhodesia, leg. C. N. SMITHERS; both specimens had lost the abdo- 
men. He states that the shape and venation of wings are those af ugandensis "different 
from n i t i du la  N ~ v i i s  as well as from decora KIMMINS". He gives a photograph of 
the wings of one of the specimens. The conspicuous spot over Cu, in ugandensis 
is not shown in the photograph. Therefore it seems more probable that his specimens 
belong to turner i .  But as specimens without abdomen must be considered as un- 
determinable, I have to leave the record without consideration. 

2. N.  punctata n. sp. 
(Figs. 671-676) 

S Y N O N Y M Y  

Locus typicus: Bellair in Natal. - Type: one 9 in the collections of the South 
African Museum, Cape Town. 
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Figs. 672-676. Notiobiella punctata n. sp. holotype 9. - 672. Apex of abdomen, lateral. - 673. 
Ditto, ventral. - 674. Subgenitale, lateral. - ($75. Ditto, ventral. - 676. Spermatheca. 

D E S C R I P T I O N  

Holotype 9 (pinned specimen). 
Size: length of body 3.5 mm, of forewing 5 mm, of hindwing 3.5 mm. 
Head greyish yellow; genae broadly piceous; space between eye, temporal suture 

and neck piceous. Mouthparts piceous. Scape and pedicel yellow; flagellum pinkish, 
towards apex yellowish; its last segment brownish. Antennae very short, not half 
as long as forewing. 

Pronotum about as long as broad a t  base, tapering forwards. It is yellowish in 
the middle and has brownish lateral margins. Meso- and metanotum greyish yellow. 
Legs whitish yellow. 

Wings (fig. 671). Forewing shortly elongate, relatively broader than in turneri 
KIMM. Membrane hyaline with very faint greyish shadings and three distinct, dark- 
brown spots: one over the cross-vein between the two Rs-branches, another over 
the crossvein between Cu, and Cu, and the third over the crossvein between veins 
2 A and 3 A. Venation greenish but the basal parts of the three basal costals are 
blackish and those crossveins are black which are covered by spots as described 
above. There are 8 costals between humeral vein and pterostigma. 

Abdomen (figs. 672-676) yellowish brown. Expanded lower portion of tergite 9 
short and broad; its tip points rather strictly backwards. Gonapophyses laterales 
almost totally hidden. Stylus small, rounded. Subgenitale very narrow proximally, 
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gradually dilated towards the tip, which is transverse (fig. 675); its lateral margins 
are bordered with brownish as indicated in the figure. The lateral wing-like structures 
are very large, directed backwards; each tapers into a sharp point (figs. 674-675). 
Ectoprocts triangular with angled tip (fig. 672). Cereal ca,llus with 15 trichobothria. 
Spermatheca a narrow, wavy tube, tapering towards the ends (fig. 676). 

$ unknown. 

G E O G R A P H I C A L  D I S T R I B U T I O N  

Natal: Bellair, a few miles W. of Durban, holotjypo 9, 21.1.1945, leg. J. W. BELT,-MARLEY, in coll. 
SAM. (Cf. map, fig. 648, 0 .) 

Boriomyia BANIIS, 1905 
S Y N O N Y M Y  

Boriomyia BANKS, 1905, p. 36. 
Wesmuelius KRUGER, 1922, p. 170. 
Kimminsiu KILLINGTON, 1937, p. 254. 

Genotype: Hemerobius disjunctus BANKS, 1897. 

N O T E  

In an appendix to his monograph of the British Neuroptera (1937, p. 254) the late 
Dr. F. J. KILLINGTON stated that BANKS'S designation in 1905 of Hemerobius 
disjunctus as genotype for his genus Boriomyia (1905) was incorrect, because BANKS 
had already in 1904, though without description, used the latter generic name for 
two other species, viz. Hemerobius fidelis BANKS (1897) and Hemerobius speciosus 
BANKS (1904). KILLINGTON claimed that one of these two had to be designated as 
genotype. They do not belong to the same genus as disjunctus. BANKS'S paper of 
1904 contains a species-list only. It had presumably been prepared by BANKS when 
his revision of the North American Hemerobiidae (printed in 1905) was already 
ready in the manuscript. The list happened to appear before the revision. This was 
unfortunate, since, according to the Rules, BANKS'S designation of genotype is incor- 
rect. Unfortunately Dr. KILLINGTON did not know that the name Wesmaelius KRU- 
GER (1922) is available if Boriomyia BANKS (1905) cannot be used, but introduced 
a new name, Kimminsia. If one accepts KILLINGTON'S opinion the name Wesmae- 
lius has to be used (with Kimminsia KILL. as a synonym). I prefer, however, to deal 
with the genus in the true sense of BANKS as Boriomyia BANKS, 1905, with Hemero- 
bius disjunctus BANKS as the typus generis. 

BANKS'S revision of the Nearctic Hemerobiidae was stated by KILLINGTON to be 
printed in 1906. The paper appeared in Trans. Amer. Ent. Soc., vol. 32, which 
contains the information that the revision was printed in "Dee. 1905". Cf. also 
CARPENTER (1940, p. 275). 
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D E S C R I P T I O N  

Small to medium-sized insects; length of forewing 5.8-12.5 nrm. 
Head broadly oval. Frons strongly sclerotized, much more so than vertex which 

seems rather weak. Temporal sutures and postfrontal suture distinct; epistomal suture 
and frontal sutures rather obsolete. Anterior tentorial pits small. Labrum small 
with broadly rounded or slightly emarginate margin. Antennae shorter than the 
forewing but more than half its length. Outer antenna1 condyle distinct. Scape 
much enlarged. Pedicel not much wider than the flagellar segments which are trans- 
verse or shortly elongate. Mandibles large. Eyes rather large. Foramen orbitale 
relatively small, round. Maxilla: cardo divided into basi- and disticardo; stipe 
slender with indistinct, tooth-like palpifer; basigalea rather narrow; galea with 
rounded, haired tip; lacinia narrow, shorter than galea, acute; palpus 6-segmented, 
its segments 2-5 rather slender, segment 6 short and narrow. Labium: submentum 
elongated oval; ligula broad, at  apex rounded; palpiger lacking; labial palpus 4- 
segmented; its segments 1-3 slender; segment 4 short; segment 3 with an elongate, 
striated palpimacula. 

Pronotum transverse; its lateral lobes distinct and projecting. Legs slender. Tibiae 
slightly dilated, often marked with dark spots or rings. 

Forewing oval with broadly or narrowly rounded tip and convex margin. Costal 
area more or less broad at base with distinct, recurrent and branched humeral vein; 
most of the costals forked. Usually two crossveins between Sc and R. Number of 
Rs-branches 3-5. A basal crossvein (the "Boriomyia-vein") present between the 1st 
Rs-branch and MI+,. While very seldom absent in Boriomyia, that crossvein is 
never present in Igenzerobius; it is therefore often used by taxonomists for a rapid 
separation of specimens of these two genera. Two gradate series of crossveins. Colour 
usually greyish with sagittate dark markings and often with blackish brown shadings, 
more seldom yellowish or yellowish brown. Hindwings pale with two series of 
gradates, the inner one with very few, usually but two veins. Costal area broad- 
ened at base; frenulum short, haired (fig. 463). 

$. Gonarcus arch-formed with a distinct, usually long mediuncus and with a 
pair of entoprocessus; in rare cases there are also laterally finger-like invaginations 
which are directed inwards (R. sinica TJED. 1936). Arcessus lacking. Parameres 
fused proximally, often with a pair of superprocessus. Ectoprocts large, of varying 
shape, always with a dense row of lamellae on the inside of apex (such a row is not 
known to occur in any other genus). Hypandrium internum stemlike. 
9. Tergite 8 with the prolonged sides not reaching the under surface of the abdomen. 

Tergite 9 more or less expanded in its lateral lower portion. Gonapophyses laterales 
crescent, triangular or elongate. Stylus lacking. Subgenitale always present, carrying 
a pair of gonapophyses posteriores. A praegenitale may be present (B. fumosa TJED., 
dealt with below). Ectoprocts laminar, mostly elongated oval. Spermatheca sac-like, 
weak, faintly pigmented or unpigmented. 

Egg oval, covered with minute granules or papillae; micropylar projection flattened 
or projecting as a rounded knob. 
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Fig. 677. World distribution of the genus Bor iomyia RANKS. 

3rd instar larva: jaws as long as head or slightly shorter; antennae a little longer 
than head, their segment 3 being much longer than segment 1; distal segment of 
palpi longer than the preceding segments, not swollen. 

G E O G R A P H I C A L  D I S T R I B U T I O N  

(Fig. 677) 

This genus comprises about 40 described species and is chiefly holarctic in distri- 
bution. There are 12 species known froin North America and one from Guatemala, 
while the others all inhabit the Old World (most of them are met with in the Palae- 
arctic region). A single species was described from the Philippines (davidica N~viis ,  
1910) and another one from New Zealand (maorica TILLYARD, 1923). The following 
species were found in Africa. The palaearctic 13. nervosa F. in Egypt (N~viis,  1927), 
the palaearctic R. navasi ANDREU in Morocco and the Canaries, the holarctic B. 
subnebulosa STEPH. in Morocco, Madeira and the Azores, an undescribed species 
i11 the Cape Verde Islands, B. fulva (NnvBs, 1918) in Algeria, B. lindbergi ESBEN- 
~'ETERSEN, 1931, in Morocco, B. geyri ESBEN-PETERSEN, 1920b, in the vicinity of 
the Hoggar Mountains, B. obscurata N~vlls ,  1936a, in Kenya, B. mccjuscula KIMMINS, 
1959, in Ruwenzori, B. praenubila (FRASER), 1951 in Madagascar, B. nubila KIMMINS, 
1929, B. barnardi TJED., 1955, and B. fumosa TJED. 1955 in South Africa. The 
distribution of the latter three species is dealt with below. 
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A B 

Fig. 678. B o ~ i o m y i u  barnardi T ~ e n .  - A: holotype $. - B: allotype 9. 

Key to South African species 

The species are very similar and can be distinguished only by the genital structures. 
99. 1. Subgenitt~le much broader proximally tjhan distally; its apex excised or enlarginnte . . . . .  2 
- Subgenitale parallel-sided, with a small triangular apex. . . . . . . .  3. B. kumosu TJED. 

2. Apex of subgenitale broadly ernarginate . . . . . . . . . . . . . .  1. B. burnwdi T J E D .  

- Apex of subgeriitale narrowly excised. . . . . . . . . . . . . . . . .  2 .  R. nubila K IMM.  
$3. 1. Mediuncus with dorsa.1 teeth; cntoprocessus broad a t  base, tapering towards tip . . . . . . .  

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  1. B. barnurdi TJW. 
- Mediuncus without dorsal teeth; entoprocessus narrow a t  base, dilated towards tip . . . . . .  

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  2. B .  nubilu K I M M .  
($ of B. f~cmosu unknown.) 

1. B. barnardi TJEDER, 1955 
(Figs. 678-691) 

S Y N O N Y M Y  

Boriomyiu bnrnurdi TJBDER, 1955, p. 381, f .  1-9. 5. 

Locus typicus: Kleinmoiid in Cape Province. - Type: one 8 in the collections of 
the South African Museum, Cape Town. 

D E S C R I P T I O N  

Holotype 6 (pinned specimen). 
Size: length of k~ody about 7 mm, of forewing 7.5 nim, of hindwing 6.6 mm. 
Head. Frons shining black. Vertex yellowish brown. Mouthparts and antennae pale 

yellowish brown. 
Pro- and mesonotum with a broad, yellowish brown median central stripe, bordered 

laterally with blackisli-brown. Metanotum blackish brown; its scutellum a little 
paler, brownish. Legs testaceous. Tibiae of forelegs with three elongate, dark spots 
on the anterior surface: one below the knee, another near the middle and a third 
before the apex. 
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Figs. 679-686. Boriomyia barnardi TJED. holotype 3. - 679. Apox of abdomen, lateral. - 680. 
Apex of right ectoproct, inside. - 681. Gonarcus, l a t e r a l .  682. Ditto, dorsal. - 683. i'arameres, 
lateral. -- 684. D~tto ,  dorsal. - 686. Hypandrium intornurn, lateral. - 686. Ditto, ventral. 

Abbreviations as in figs. 602-611, and: mu = mediuncns. 

Forewing (fig. 678 A) elongated oval. Membrane pale with pale fuscous sagittate 
markings, large fuscous patches over the cubital crossveins, and the anal region 
heavily dark-coloured. Veins blackish with pale interruptions. Three Rs-branches. 
Hindwing pale with pale venation. 

Abdomen (figs. 679-686) with brownish tergites and pale testaceous sternites. 
Sternite 9 large and prominent, rounded. Gonarcus with a very long mediuncus 
(fig. 681, mu); its dorsal margin with two prominent teeth; its apex acute, directed 
downwards. Entoprocessus (ent) short, tapering to a sharp apex which is directed 
downwards and a little inwards. Parameres (figs. 683-684) narrow with very acute 
apices; superprocessus absent; apophysis proxima (app) very broad in lateral view. 
Hypandrium internum nearly parallel-sided in dorsal view (fig. 686). Ectoprocts 
band-like, rather short and very broad in their proximal portion; their apices short, 
bent downwards, with the row of lamellae rather short and situated as indicated in 
fig. 680. Cercal callus with 18 trichobothria. 

Allotype Q (in alcohol). 
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Figs. 687-691. Roriomyia barnardi TJED. allotype 9. - 687. Apex of abdomen, lateral. - 688. 
Subgenitale with gonapophyses posteriores, ventral. - 689. Ditto, lateral. - 690-691. Sperma- 

theca, different views. 
Abbreviations as in figs. 612-615 and: gp = gonapophyses posteriores. 

I hope I am right in associating with the above $ one 9 from Cape Peninsula, 
Hout Bay, a locality situated not far away from the place where the holotype was 
captured. 

Size: length of body 7.5 nim, of forewing 8.5 mm, of hindwing 7.5 mm. 
Head. Vertex yellowish brown with small brown spots in the middle and yellow 

along the upper inner margin of each eye. Brons between the antennae brownish but 
otherwise shining black. Genae and clypeus shining black. Palpi pale yellowish. 
Scape yellowish with an almost rectangular dark spot on the dorsal surface. Pedicel 
yellowish. Flagellum dark brownish. 

Pronotum yellowish with central brownisli irrorations and broad black lateral 
borders. Mesonotum centrally brownish, laterally shining black; its scutellum with 
a yellow angular apical spot and deep black borders. Metanotum brownish. Legs 
yellowish testaceous with somewhat darker tarsi. Tibiae of fore and intermediate 
legs with a brownish spot a t  the knee, a similar spot near the apex and an elongate 
dark spot on the anterior surface just below the knee. 

Wings (fig. 678 B) similar to those of holotype but sagittate markings and spots 
darker and more confluent. Veilation as in the holotype. 

Abdomen (figs. 687-691) dark brownish. Tergite 9 gradually broadened down- 
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wards; its expanded portion is provided with a rather acute upper posterior angle. 
Gonapophyses laterales (gl) shortly elongate, smoothly rounded distally. Subgenitale 
(figs. 688-689) proximally broad, weak and unpigmented, tapering to a rather broad 
distal part, which is strongly pigmented, dark brown; its distal margins are list-like; 
its apex deeply emarginate. Gonapophyses posteriores (gp) rather narrow, each 
tapering into a very narrow and acute apex. They are situated above the subgenitale 
as indicated in fig. 689. Ectoprocts long and narrow. Cercal callus with 17 tricho- 
bothria. Spermatheca pale, shaped as indicated in figs. 690-691. 

G E O G R A P H I C A L  D I S T R I B U T I O N  

As far as known confined to the S.W. Cape Province. 

Cape Prov.: Kleinmoncl, holotype $, February 1927, leg. K. H. BARXAIEII, in ~011. SAM. - Capo 
Peninsula, Hout Bay, Skoorsteenkop, allotype 0 ,  13.12.1960, leg. PER I~RINCK & G .  RUDEBE:CK (loc. 
no. 82), in coll. EML. - (Distribution: map fig. 713, .) 

E C O L O G I C A L  D I S T R I B U T I O N  

The allotype was captured in an insect trap, placed a t  an Eucalyptus grove on a 
sandy mountain slope near a small stream; in the surroundings rich indigenous 
vegetation, esp. Proteas and Compositae. Altitude: 300 f t .  

2. B. nubila I~IMMINS, 1929 
(Figs. 455, 463, 692-706) 

S Y N O N Y M Y  

Boriomyia nub& KIMMINS, 1929, p. 127, f. 2-3. $. 
Kimrninsia nubila KIMMINS, 1969, f .  I B--C. $. 

Locus typicus: Weenen in Natal. - Type: a $ in the collections of the British 
Museum, Natural History, London. 

D E S C R I P T I O N  

4 $8 and 11 99 are available. The genital structures of the males agree perfectly 
with the figures given by KIMMINS. Two of the femalcs were captured together with 
males of B. nubila. I therefore feel sure that I am right in associating them. As the 
9 was hitherto unknown, I have selected as allotype one 9 in coll. EML. A description 
follows: 

Allotype 9 (in alcohol). 
Size: length of body about 7 mm, of forewing 8 mm, of hindwing 7 mm. 
Head. Vertex pale yellowish brown with a central longitudinal spot and a pair 

of lateral fuscous spots. Face shining brownish black. Gerlae and labrum fuscous. 
Mouth-parts fuscous. Scape yellowish, pedicel and flagellum dark fuscous. 

Pronotum rather pale with brownish middle-line and broad fuscous lateral borders. 
Mesonotum fuscous, pale in the middle, heavily marked with brownish black on the 
shoulders aild with brownish spots between the shoulders and the middle-line. 
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Fig. 692. Boriomyia nubila KIMM. allotype 9. 

Metanotum piceous, narrowly pale in the middle-line. Legs yellowish; femora of 
forelegs with a brownish streak along the dorsal surface; tibiae of fore- and inter- 
mediate legs with three brownish dots: one below the knee, another just below the 
first-mentioned spot and the third one a t  apex. 

Wings (fig. 692). Membrane of forewing hyaline, densely irrorated by sagittate 
greyish brown shadings and heavily marked with dark brown over the anal region. 
Veins pale with brownish interruptions. 3 Rs-branches. "Boriomyia-vein" very 
slanting. Hindwings pale u~itli pale venation. 

Abdomen yellowish brown; tergites marbled with fuscous; sterrlites pale. Genital 
structures (figs. 701-706) very like those of B. barnardi but different in details. 
Gonapophyses laterales more pointed, almost triangular in lateral view. Subgenitale 
pear-like, deeply incised apically. Gonapophyses posteriores very broad proximally 
and as long as the subgenitale, each tapering to an apex which is not as slender as 
that of B. barnardi (fig. 702-703). Spermatheca, vide figs. 705-706. Callus cerci 
with 13 trichobotria. 

The othcr ?? agree well with the allotype. 
The 5$ are also very similar to the allotype in colour, but the head of the dried 

specimens is somewhat darker, with blackish genae and dark markings on the dorsal 
surface of the scape. 

The size of the $8 is slightly smaller than that of the 99; the fore~vings of the $8 
measure about 7 mm. 

$ genitalia (figs. 693-700). Sternite 9 very long and prominent. Tergite 9 broad. 
Gonarcus with a very long mediuncus which is bent smoothly downwards (fig. 695); 
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on the ventral surface just before the apex the latter has a triangular dilatation. 
Entoprocessus short, narrow a t  base, broadening towards the apex which is oblique. 
Parameres (figs. 697-698) very long and slender, with the apices bent slightly out- 
wards; on the ventral surface there is, just before the apex, a rounded tubercle 
with some short hairs. Superprocessus absent. Apophysis proxima broad. Hypan- 
drium internum as shown in figs. 699-700. Ectoprocts band-like, more slender than 
in B. barnardi and with a rather long apex. Row of lamellae very long (fig. G94). 
Callus cerci with about 10 trichobotria. 

G E O G R A P H I C A L  D I S T R I B U T I O N  

Cape Prov.: Grahamstown, 1 9, 12.8.1940, leg. K. RAND, in coll. RHM: 1 $ 3 99, 9.7.1953, leg. 
B. STUCKENBERC, in coll. NMP; 5 99, 10.8.1964, Icg. E. McC. CALLAN, in coll. RHM. - Somerset Fast, 
November 1930, in coll HM, NH (KIMMINS, in litt,.). -Natal: Woencn, holotypc 8, 5.9.1926, leg. H. P. 
THOMASSET, in coll. RM, NH. - Basutoland: Nazareth M. S., 20 miles ESE of Maseru, 1 9, 24.3.1951, 
leg. P. BRINCK & G. RUDE~ECK (loc. no. 248), in coll. EML. - Mamathes, 1 3, 8.3.1950, leg. 1,. BEVTS, 
in coll. DMAG. - Transvaal : Johannesburg, 1 $, I 9, 30.11.1944, leg. P. G. WRIGHT, in coll. TM. - 
Pretoria N., 1 8, leg. G. vaN SON, in coll. TM. -Pretoria, Sunnyside, allotype 9, 3.7.1954, leg. G. RUDE- 
BECK, in coll. EML. 

N o r t h  of S o u t h e r n  Afr ica :  Angola: Huila, 1 9, 30.11.1954, log. I. WATT, in coll. RHM. 

Most of the records from Southern Africa fall within a relatively small south- 
eastern area (cf. map, fig. 713, @). The single locality in S.W. Angola seems therefore 
puzzling. The genitalia of the 9 from that locality agree, however, exactly with 
those of the S. African specimens. Probably the species has a much wider distribution 
than indicated on the map. 

E C O L O G I C A L  D I S T R I B U T I O N  

The specimens collected by Dr. E. McC. CALLAN in Grahamstown were taken a t  
light. The from Nazareth M. S. was caught in flight, late in the evening, at  a well 
shaded by old and tall willow trees; the wet ground round the well was partly covered 
by dense vegetation. Altitude: 6250 ft. 

3. B. fumosa TJEDER, 1955 
(Figs. 707-712) 

S Y N O N Y M Y  

Boriow~!jia fuv%osa TJEDER, 1955, p. 383, f. 10-15. 3. 

Locus typicus: Grahamstown in Cape Province. - Type: one in the collections 
of the South African Museum, Cape Town. 

D E S C R I P T I O N  

Holotype 9. A dried and pinned specimen in less good condition, lacking head, 
intermediate and hind legs. 
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Figs. 693-706. Boriomyia v~ubila KIMM. $ and $! (Grahamstown). - 693. Apex of abdomen of 
8, lateral. - 694. Apex of right ectoproct, inside. - 695. Gonarcus, lateral. - 696. Ditto, 
tlorsal. - 697. Parameres, lalJeral. - 698. Ditto, dorsal. - 699. Hypandrium internurn, lateral. 
- 700. Ditto, dorsal. - 701. Apex of abdomcn of 9, lateral. - 702. Snbgenitale with gonapo- 
physes posteriorcs, tlorsal. - 703. Ditto, ventral. - 704. Ditto, lateral. - 705-706. Spermathcca, 

different views. 
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Fig. 707.  Boriomyia fumosa TJED. holotype 9. 

Size: length of body approximatively 6 mm, of forewing 8 mm, of hindwing 7 mm. 
Pro- and mesonotum with yellowish median longitudinal stripe, dotted with 

blackish; lateral borders black. Metanotum brownish black. Forelegs yellowish; 
their femora with a distinct reddish-brown lo~~gitudinal stripe along the anterior 
surface; their tibiae with a browi~ish ring below the knee and an anteapical, reddish 
brown elongate spot on the anterior surface. 

Wings (fig. 707) oval. Membrane of forewing smoky; sagittate markings to a great 
extent confluent, especially in the distal portion and along the hindmargin; dark 
brown shadings and spots as indicated in the figure; anal region very dark. Venation 
blackish brown with pale interruptions. Hindwings pale with pale venation. 

Abdomen uniformly brownish. Genital structures, vide figs. 708-712. Tergite 9 in 
its ventral portion more abruptly expanded than in the above two species. Gonapo- 
physes laterales triai~gular with sub-acute tip. Subgenitale (figs. 709-711) very unlike 
those of the preceding species, parallel-sided with acute apex. Gonapophyses poste- 
riores proximally united into a plate, bent forwards over their bases as indicated 
in fig. 711. A small praegenitale present (prg). Duct to spermatheca with three 
blisterly tooth-like extensions. Ectoprocts with smoothly rounded apex. Callus cerci 
with 12 trichobothria. 
8 unknown. 

G E O G R A P H I C A L  D I S T R I B U T I O N  

Cape Prov.: Grahamstown in the E. Capo province, holotype $2, leg. R. F. LAWRENCH:, in coll. SAM. 
(Cf. map, fig. 713, 0. )  

B. fumosa is of considerable interest, as it is the only species hitherto known in 
which the presence of a praegenitale has been noted. 
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Figs. 708-712. Boriornyia jumosa TJED. holotype T. - 708. Apex of abdomen, lateral. - 709. 
Subgenitale, pracgcnitalo and gonapophyscs posteriores, dorsal. - 710. Ditto, ventral. - 

711. U~tto ,  lateral. - 712. Spcrmatheca. 
Abbreviations as in figs. 612-615, and: gp = gonapophyscs posteriores; prg = praegenitale. 

Hemerobius LINNAEUS, 1758 
S Y N O N Y M Y  

Helnerobaus ~AINNAEUS, 1758, p. 549. 
Mucropalpus RAMBUR, 1842, p. 420. 
Stenolomus NAV~S,  1906, p. 701. 
Hemerodromia N~viis, 1909, p. 215. 
Schnezderobius KRUGER, 1 922, p. 171. 
FIagenobius KRTJGER, 1922, p. 171. 
Reuterobius KRUGER, 1922, p. 171. 
Brauerobius KRUGER, 1922, p. 171. 

Genotype: Hemerobius Humuli LINNAEUS, 1758 (designated by BANKS, 1905). In 
Systema Naturae, ed. X, the species-name was spelt "Humuli-/nusH, certainly by 
a typographical error. In 1761 as well as in 1767 LINNAEUS dealt with the species 
as "Humuli". 



Fig. 713. The South African distribution of species of Borio~nyin. - Symbols: = R. barnardi 
TJED.; @ = B .  nubila ~IIMM.; @ = B .  f?hmo.sn TJED. 

D E S C R I P T I O N  

The species belonging to this genus are very similar to those of Boriomyia BANKS 
in general appearance. Tliey are usually smaller; the forewing measures 5-10 mm. 
The average length is 7.5 nim; a dimension of 10 mm is very rarely attained. 

Head of about the same shape as in Boriomyia but vertex in its anterior portion 
just as strongly sclerotized as tlie Irons, towards the neck becoming somewhat 
weaker. Maxilla and labium as in Boriomyia but palpi more slender and basigalea 
shorter (figs. 714-717). Antennae and number of segments of the palpi as in Borio- 
myia .  

Thorax and legs as in Boriomyia, but legs not marked with rings. 
Wings in form and venatioii very similar to those of Boriomyia but basal crossvein 

between the 1st Rs-branch and M always absent. Rs-branches usually 3, sometimes 
4, rarely 5. Colour-pattern of forewings more varying than in Boriornyia. The colours 
yellow, reddish, browii and grey predominate; blackish spots or a black pattern are 
often present. 
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Figs. 714-718. H e ? n e ~ o b i u s  r e r o ? ~ d i t u s  NAV. $ (Musapa). - 714. Head, in front. - 715. Ditto, 
lateral. - 716. Righ'ht maxilla, vcntral. - 717. Labium, ventral. - 718. Mandibles, ventral. 

$. Gonarcus arch-formed, usually with transverse dorsal portion. Thc arcessus 
forms a pair of appendages,l attached to the dorsal hindmargin of the gonarcus. 
True entoprocessus absent. Parameres small and free, except that they are mem- 
branously connected to each other (in all other genera of the family they are fused). 
Ectoprocts always large, usually forked; they end in two prongs, the upper one 
called anoprocessus, the lower one catoprocessus. Anoprocessus asually ends in one 
or two sharp teeth; catoprocessus blunt. Either of these two processus may occa- 

1 Unfortunately, in a previous paper (1957) I dealt with these appendages as ontoprocessus. They 

arc no true lateral processes from the gortaacus-arch, however, but a special orga,n, attached to the go- 
narcus, so they have to be considered as homologous with the arcessus as characterized by me in 1964. 
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sionally be faintly developed or totally absent. A small subanale is sometimes present 
as a haired plate below the anus. 
9. The lateral parts of tergite 8 usually reach the under surface of the abdomen; 

they are sometimes fused. A secondary 8th sternite is rarely developed; when present, 
i t  forms the venter of sternite 8 and on each side it is united with the lateral parts 
of tergite 8. Lateral parts of tergite 9 more or less expanded backwards. Sometimes 
these parts are separated; in such cases the tergite consists of a dorsal plate and a 
pair of lateral plates. Gonapophyses laterales without styles, crescent, triangular or 
elongate. Subgenitale absent or present; when present always very small, without 
any additional plates or other structures. Spermatheca small, sac-like, very weak 
and faintly pigmented. Ectoprocts plate-like. 

Egg minutely granulated; micropyle a small knob or disc. Larva similar to that  
of Roriomyia; the two genera are not distinguishable with certainty in the larval 
stage. 

G E O G R A P H I C A L  D I S T R I B U T I O N  

This genus contains approximatively 125 species and has representatives in 
all major regions of the globe, except Australia and Oceania. Species occur in the 
whole of Europe, except Iceland; almost all over Asia (Syria, Lebanon, Turkestan, 
Afghanistan, Balutchistan, Siberia, Kamtchatka, China, Tibet, Japan, Formosa, 
Tonkin, Malacca, India, Ceylon, Sumatra, Java, and the Philippines); in North, 
Central and South America (from Alaska in the north to Chile and Argentina in the 
south; Cuba, Jamaica, Haiti, Juan Fernandez); in the Atlantic islands (the Azores, 
Madeira and the Canaries); in the Comores, Madagascar and Reunion. A small 
number of species were recorded from the African continent where they were col- 
lected in the eastern, central and southern parts from Abyssinia to the Cape. They 
are as follows: H. abyssinicus EsB.-PET. 1928, H .  ceraticus NAV. 1924b (the Birunga 
Mountains). H. deceptor NAV. 1915 (Brit. East Africa, Molo), H. elalus NAV. 1914 
(Kenya), H. nemorensis KIMM. 1952 (Kenya), 13. reconditus NAV. (errans NAV.) 1914 
(Kenya and S. Africa), H. nairobicus NAV. 1910 (Nairobi, Ruwenzori and S. Africa) 
and H. disparilis NAV. 193613 (Belgian Congo, Kivu). The species reconditus, elatus 
and nairohicus were redescribed by KIMMINS (1 930). 

The species reconditus and nairobicus are available to the author from S. Africa, 
and in addition there are representatives of 4 more species, described below. The 
distribution in S. Africa is shown on map, fig. 782. 

Key to South African species 

99. 1. Terglte 9 divided laterally into a dorsal platc and a pair of lateral plates . . . . . . . . .  2 
- Tergite 9 not divided, forming a half-ring . . . . . . . . . . . . . . . . . . . . . . .  4 

2. SubgenitaIe absent . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  3 
- Subgenitale present, transverse, almost linear . . . . . . . . . . . .  2. H. nntcxlensis n. sp. 

3. Tergitc 8 a half-ring; its apices not united ventrally . . . . . . . . . .  1. H.  nppr n.  sp. 

-- Tergite 8 ringforined; its apires broadly united ventrally . . . . . .  4. H. recondztus NAV. 
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4. Subgenitale absent . . . . . . . . . . . . . . . . . . . . . . . . .  6. H.  abditus n. sp. 
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  - Subgenitale present 5 

5. Tergite 8 a half-ring; its apices not united. . . . . . . . . . . . . .  3. H.  nairobicus Nav. 
- Tergite 8 ringforrned . . . . . . . . . . . . . . . . . . . . . . .  5. H. rudebecki n. sp. 

. . . . . . . . . . . .  $.a. 1. Ectoprocts with a t  least traceable anoproccssus and catoprocessus 2 
. . . . . . . . . . . . . . . . . . . . . . . . . .  - Ectoprocts without cetoprocessus 3 

2. Anoprocessus dominating; catoprocessus small. Wings greyish, profusely clouded with blackish 
1. H. aper n. sp. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

- Anopvocessus a small spine; catoprocessus very long. Wings yellowish, more or less clouded 

with brownish . . . . . . . . . . . . . . . . . . . . . . . . .  3. H. nairobicus NAV. 
3. Anoprocessus stout; its apex curved inwards. . . . . . . . . . . . .  4. H .  reconditus NAV. 

. . . . . . . . . . . . . . . . . . .  - Anoprocessus slender; its apex directed backwards 4 
4. Wings uniformly pale; inner gradates of forewing not bordered with black 5. A. rudebecki n. sp. 

. . . . . . . .  - Wings pale but inner gradates of forewing very broadly bordered with black 
6. H.  abditus n. sp. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

(3  of H. natalensis n. sp. unknown.) 

1. H. aper n. sp. 

(Figs. 719-731) 

S Y N O N Y M Y  

Locus typicus: Cathedral Peak area in the Drakensberg, Natal. - Types: holotype 
$ and allotype i11 the collections of the Natal Museum, Pietermaritzburg. 

D E S C R I P T I O N  

Easily distinguished from the other known S. African species by the dark greyish 
forewings (all other species have the forewings yellowish or yellowish brown). 

Holotype 6 (pinned specimen). 
Size: length of body 5 mm, of forewing 7.5 mm, of hindwing 6.5 mm. 
Head yellowish; genae and portion behind the eye close to the terminal suture 

black; vertex with a pair of dark, oblong spots, reaching the postfrontal suture. 
Scape with a brownish spot on outer surface; pedicel and flagellum yellowish. Palpi 
pale but 5th segment of maxillary palpi brownish. Root of mandibles blackish. 

Pro-, meso- and metanotum blackish brown with a broad, central, yellow stripe. 
Legs pale yellow but tibiae of forelegs brownish externally. 

Wings (fig. 719). Membrane of forewing greyish, densely irrorated by dark grey 
sagittate markings which are confluent to a great extent, especially along the inner 
and outer margins. Venation pale with blackish interruptions which are as long 
as the pale parts or even longer. A small dark spot over inner crossveiii between 
M,,, and Cu, and others in the anal region along the hind margin. Three Rs-branches. 
Basal crossvein between R and M very short and close to the root. Hindwings with 
pale greyish membrane and chiefly dark brown venation. M, Cu and anal veins pale 
in inner portion. 

Abdomen ventrally yellowish, dorsally greyish brown, towards apex almost black. 
Genital structures (figs. 720-727). Gonarcus with broad lateral parts and a dorsal, 
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Fig. 719. Ilemerobius aper n. sp. holotype $. 

median projection which is directed upwards (figs. 722-723). The pair of appendages 
which forms the arcessus, is slender; the appendages are placed very closely together; 
they are curved downwards and apically crossed. Parameres a t  apex abruptly 
broadened, with a small anteapical tooth (figs. 724-725). Hypandrium internum, 
cf. figs. 726-727. Ectoprocts very large and broad, blackish with pale callus cerci 
(fig. 720). Catoprocessus is a small projection; anoprocessus ends in a sharp spine 
which is bent inwards. Callus cerci with 13 trichobothria. Subanale present, very 
small (fig. 721). 

Allotype (pinned specimen). 
Size: length of body 6 mm, of forewing 8 mm, of hindwing 7 mm. 
Colour as in the $ holotype, but dark spots on vertex only very faintly indicated. 

Venation identical with that of the holotype. 
Genitalia (figs. 728-731). Lower ends of tergite 8 meet below the abdomen but are 

not united (fig. 729). Tergite 9 divided laterally as shown in fig. 728; its dorsal plate 
black. Gonapophyses laterales short with oblique hindmargin. Subgellitale lacking. 
Ectoprocts broad, blackish brown with pale callus cerci. Their tip broadly rounded, 
projecting. Cereal callus with 13 trichobothria. Spermatheca round, small and pale 
(figs. 730-731). 

Paratype $ (pinned specimen). 
Length of forewing 8 mm. In  all details similar to holotype. Spots on vertex very 

distinct. 

G E O G R A P H I C A L  D I S T R I B U T I O N  

Natal: Cathedra1 Peak arm, Dmkensberg, holotype $, 19.2.1955, and allotype 9, 23.5.1955, leg. 
l3. R. STUCKENBERG, in coll. NMP. -Cathedral Peak area, Forestry Reserve, Indumcni River, paratype 
$, March 1959, lcg. PAMELA and B. H .  STUCKENBERG, in coll. TJEDER. - (Cf. map, fig. 782, 4.)  
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Figs. 720-731. Henlerobius aper n. sp. holotype $ and allotype 9. - 720. Apex of abdomen of 
$, lateral. - 721. Ditto, dorsal. - 722. Gonarcus with arcessus, lateral. - 723. Ditto, caudal. - 
724. Parameres, dorsal. - 725. Left paramero, l a te ra l .726 .  Hypandrium internurn, lateral. -- 
727. Ditto, dorsal. - 728. Apex of abdomen of 9, lateral. - 729. Ditto, ventral. - 730-731. 

Spermathcca, different views. 
Abbreviations as in figs. 602-615, and: apr = anoprocessus; cpr = catoprocessus. 
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Fig. 732. Hemerobius natrcler~sis n. sp. holotype 9. 

ECOLOGICAL D I S T R I B U T I O N  

The holotype and allotype were collected at an altitude of 6400 ft, the paratype 
at 6300 ft, in the "Fynbos consocies", thus in a type of vegetation characterized by its 
very fine, small leaves, an adaptation to montane conditions. In  the Drakeasberg 
mountains the "fynbos" occurs at  altitudes above 9000 ft, but also along the fast- 
running streains of the middle slopcs of the range from about 6000 f t  upwards. 
The type-specimens of H. aper n. sp. were captured in this latter type of fynbos. 

2. H. natalensis n. sp. 

(Figs. 732-735) 

S Y N O N Y M Y  

Locus typicus: Tugela Valley in the Royal Natal National Park, Natal. - Type; 
one in the collections of the Zoological Museum of the Lund University. 

D E S C R I P T I O N  

Holotype $? (in alcohol). 
Size: length of body 6 mm, of forewing 9 mni, of hindwing 7 mm. 
Head dark yellowish, laterally above the eyes brown. Geiiae and mandibles brown. 

Scape yellow; pedicel and flagellum yellowish brown. 
Pronotum yellowish in the middle, dark brownish laterally with pale lateral 

projections. Mesonotum yellowish brown with a pair of lateral, narrow, black lines 
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Ti7igs. 733-735. Hernerobivs nutaler~sis n. sp. holotypc 9. - 733. Apox of abdomon, lateral. 
734. Scgmonts 8 and 9 and subgenitale, ventral. - 735. Spermatheca. 

Abbreviations as in figs. 612-615. 

and outside the lines suffused with brownish shadings. I ts  scutellum pale with 
black distal corners. A narrow black line from the corners proceeds laterad. Meta- 
notum pale in the middle, brownish on the sides. Legs yellowish. 

Wings (fig. 732). Membrane of forewing yellowish but strongly irrorated with 
brownish shadings and black spots. Subcosta pale. Other longitudinal veins pale 
with blackish brown interruptions; the pale portions are longer than the dark ones. 
Costals pale in the middle, dark at  their ends. Gradates dark. Conspicuous black 
spots present over tlie origin of tlie Rs-branches and over the basal crossvein be- 
tween M3+, and Cu, and also over the forking point of this latter vein. Dark shadings 
present all over the wing, especially along the outer margin and the hind margin, 
leaving the disc almost clear. The shadings on the disc formed by well separated 
sagittate markings. Hiidwings clear in the disc, with a shade of yellow along 
the outer and hind margins and with a brownish shading in the anal region. I ts  
longitudinal veins pale; its gradates blackish brown. 

Abdomen yellowish brown. Genitalia (figs. 733-735). Lower ends of tergite 8 al- 
most meet below the abdomen, not united. Tergite 9 divided laterally as shown in 
fig. 733; its dorsal plate pale. Gonapophyses laterales rather prominent, triai~gularly 
subacute. Subgenitale narrow, transverse, almost linear, slightly curved as shown 

25 - 60143047 Hanstrorn V I I I  
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in fig. 734. Ectoprocts with prominent but rounded distal corner, pale. Callus cerci 
with 15 trichobothria. Spermatheca very small, round, pale (fig. 735). 

$ unknown. 

G E O G R A P H I C A L  D I S T R I B U T I O N  

Natal: Royal Natal National Park, Tugela Valley, holotyp? 9, 5.4.1951, leg. P. BILINCK & G. RUDE. 
BECK (loc. no. 265) in coll. EML. (Cf. map, fig. 782 -.) 

E C O L O G I C A L  D I S T R I B U T I O N  

The specimen was captured in an insect trap placed in thin bush on a meadow 
near the river; altitude 5000 ft. The river bed was partly dry and the banks were 
covered by a rich vegetation. Along the shores luxuriant meadows; a t  some places 
groves of small deciduous trees. 

3. H.  nairobicus N ~ v b s ,  1910 
(Figs. 736-746) 

S Y N O N Y M Y  

Hernerobius nuirobicus N ~ v d s ,  1910, p. 78. -Id.  1933b, p. 212. - KIMMINS, 1939, p. 110. -NAKAHARA, 
1960b, p. 49, f .  101. 

Locus typicus: Nairobi, Kenya. - Type: one $ in the collections of the Museum 
Nationale d'Histoire Naturelle, Paris. 

D E S C R I P T I O N  

1 identified the species with the aid of KIMMINS'S redescription (loc. cit.). Dr. 
KIMMINS kindly compared my tracings of the male genitalia of a specimen from the 
Cape Peninsula with males from Ruwenzori and Uganda in the BM, NH, and in- 
formed me that they are identical. 

This species seems to occur in two different forms: one very pale form with almost 
completely yellow wings, confined to the S.W. Cape Province, and a darker form 
which has the forewings partly brownish shaded, occurring from Natal to S. Rhodesia. 
The dark form seems to correspond with the original description and is dealt with 
as the typical form. 44 specimens are available (21 of the pale form, 23 of f. typ.). 

Size: length of body 4-5 mm, of forewing 6-7.25 mm, of hindwing 5.25-6.5 mm. 
Typic  a1 fo rm  (specimens from Gwalaweni Forest; in alcohol). 
Head yellow. Genae and lateral portion behind the eye, close to temporal suture, 

blackish. Mandibles with blackish margin. Palpi pale but 3rd segment of labial palpi 
infuscatcd. Antennae yellowish. 

Pronotum with a broad yellow median stripe and brownish lateral parts but the 
projecting lateral lobe is pale. The pale median stripe continues over the mesonotum 
which has brownish lateral parts and yellow shoulders. Metanotum with a narrow 
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Fig. 736. Hernerobius nairobicus NAV. - A: palc form (Cape Peninsula). B: typical form (Gwala- 
weni Forest, Zulnlantl). , 

yellow median stripe and rounded blackish spots on each side. Meso- and meta- 
scutellum pale. Legs pale yellowish. 

Wing (fig. 736 B). Membrane of forewing slightly tinged yellowish, richly suffused 
with yellowish lorown, especially along the hind border. A distinct black spot over 
the basal crossvein between M,,, and Cu,. Venation pale v~ i th  short brownish inter- 
ruptions. Gradates brownish. Hindwings hyaline with brownish gradates. 

Dorsum of abdomen with narrow black median stripe and brownish suffusions; 
venter pale. 

P a l e  form (specimens from Cape Peninsula, Hout Bay; in alcohol). 
The colour is as described above but much paler. The sides of pronoturn are dark 

in the anterior part only; the meso- and metanoturn are almost completely yellow; 
the above-mentioned spots are only faintly indicated. 

Wings (fig. 736 A) pale except a conspicuous spot over the basal crossvein between 
M,,, and Cu, and a faint brownish shading over the apex of Cu, and 1 A. Venation 
as in the typical form but the brownish interruptions on the longitudinal veins are 
very faint. 

Since thc genitalia are identical, the forms are no doubt conspecific. 
5 (figs. 737-743). Gonarcus with elongate lateral parts. The prongs of arcessus 

are closely together, slender, directed downwards and curved slightly forwards. 
Parameres very slightly broadened towards apex and ending in a sharp tooth. Hy- 
pandrium internum as in fig.743. Ectoprocts with a very long, finger-like cato- 
processus and a short, spine-like anoprocessus, which is directed inwards-upwards 
(cf. fig. 738). 
9 (figs. 744-746). Lower ends of tergite 8 narrow, not united (fig. 745). Tergite 9 
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Figs. 737-746. Hemerobius nairobicus NAV. 3 anti 9 (Gwalaweni Forest, Zululand). - 737. Apex 
of abdomen of $, lateral. - 738. Ditto, dorsal. - 739. Conarcus with arcessus, lateral. - 740. 
Ditto, caudal. - 741. Parameres, dorsal. -- 742. Left paramere, lateral. - 743. Hypandrilxm 
internurn, lateral and dorsal. - 744. Apex of abdomen of 9, lateral. - 745. Ditto, ventral. - 

746. Spermatheca. 
Abbreviations: apr = zmoprocessas; cpr = catoprocessus. 

not divided laterally, below the ectoproct rather suddenly expanding backwards as 
indicated in fig. 744. Gonapophyses laterales large with oblique hind margin. Sub- 
genitale almost horseshoe-like, pale brownish. Ectoprocts broad with rather pro- 
jecting, subtriangular apex. Spermatheca small and pale (fig. 746). 
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GEOGRAPHICAL D I S T R I B U T I O N  

Uganda, Kenya, S .  Africa. 

Cape Prov.: Ca.pe Peninsula, Hout Bay, Skoorsteenkop, 16 $$Q?, 9-21.1.1951, and 1 $, 3-7.2.1961' 
leg. P. ~ R I N C K  & G. RUDEBECK (Ioc. no. 157), in coll. EMTA and TJH:DB:R. - Fernwood, Kirstenbosch, 

1 $, 1 9, 9.11.1933, leg. H. G. Wool), in coll. SAM. - Jonlrershock Valley, Stellenbosch dist., 1 6, 
7.10.1959, leg. BRIAN and PAMELA STUCKH:NBH:RG, in coll. NMP. - George, 1 6, January 1931, leg. 
K. H.  BARNARD, in coll. SAM. - Natal: Bellair, a, few miles W of Durban. 1 8, 3.9.1944, lcg. H .  W. 

BELL-MAIZLEY, in coll. SAM. - Urnbilo, Durban, 1 9, 11.12.1913, leg. L. BEVIS, in coll. DMAG. - 
Samia, 1 $, 7.1.1912, leg. A. J. T. JANSE, in coll. TM. - Pietermaritzburg, Town Bush, 1 $, 3.12.1959, 

2 66, 2.9.1960, leg. P.  and B. STUCKENBERG. - Pinetown dist., 2 33, 11.9.1960, leg. PAMELA and 
B. S'I'UCUENBKRG, in coll. NMl'. -- Eshowe, Zululand, Nov.-Doc. 1943, leg. L. B E ~ I S ,  in coll. DMAG. 

- Gwalttweni Forest, Zululand, Jngwnuma dist., 1,ebornbo Range, 1 $, 4 93, 14-16.2.1957, leg. B R ~ A N  

a,nd PAMELA STUCKENBERG, in coll. NMP. - S. Rhodesia: Bridal Vcil Falls, near Melscttcr, I $, 
19.12.1958, leg. C. N. SMITHH:RS, in coll. TJEDER. - Musapa, between Tandai nrld Melsetter, 2 $3, 1 9, 
19.12.1958, leg. C. N. SMYI-HEICS, in coll. TJKDER. - Vurnba Mountains, 1 $, 4 39, 22.12.1958, leg. 
C. N. SMITHERS, irl ~011. TJEDER. - Salisbury, ''a, series of specimens", leg. C. N. SMITHEI~S (NAKAHATZA, 
l!)GOb). - (Distribution i 8. Africa, cf. rna.p, fig. 782, A.) 

N o r t h  of S o u t h e r n  Africa:  Kenya, Nairobi, "Wa-Kikouyou y Massai", type$, Aug. 1904, leg. C . H .  
ALLUAUD, irl MUS. Paris (N~vi i s ,  1910). - Nairobi, 1 $, in coll. BM, NH (KIMMINS, 1939). - Nairobi, 

10.4.1932, in Mus. Paris (NAvAs, 1933b). - Uganda, IZuwcneori, Bwamba Pass, West side, 1 $, Jan. 
1935, leg. F. W. EDWA~EDS and J .  F ~ R I ) ,  in coll. J3M, NH (KIMMINS, 1939). 

ECOLOGICAL D I S T R I B U T I O N  

The long series from the Cape Peninsula, Hout Bay, was captured i11 an insect 
trap on a mountain slope at  650 ft. The trap was placed in dense indigenous wood, 
surrounded by fairly dry heath with Proteas. Mr. SMITHERS collected the species in 
forests at  about 5000, 6000 and 7000 f t  (Musapa). The altitude of the locality in 
the Ruwenzori Mountains is between 5500 and 7500 f t  according to KIMMINS. 

4. H.  reconditus NAVBS, 1914 
(Figs. 714-718, 747-759) 

S Y N O N Y M Y  

Hemerobius reconditus N ~ v d s ,  1914, p. 29, f. 12. 
Heherobius  errarbs Navds, 1914, p. 31. E S U E N - P E T E R S R N ,  1920a, p. 508. K I M M I N S ,  1939, p. 111, f .  3. 
Hemerobius ellenbergeri N ~ v d s ,  1933 b, p. 212. 

Locus typicus: Kenya, Mt. Kinangop. - Type: one specimen (sex not stated by 
the auctor) in the collections of the Riluskum National d7Histoire Naturelle, Paris. 

DESCRIPTION 

35 specimens are available to the author; they agree very well with KIMMINS'S 

redescription (loc. cit.). One of the specimens recorded by ESBEN-PETERSEN (1920a) 
is included in the material. 

Average size: length of body 5.5-6 mm, of forewing 7-8 mm, of hindwing 6-7 mm. 
Head (figs. 714-718) yellowish with brownish genae. Mouth-parts pale yellowish; 

palpi unusually long. Antennae yellowish. 
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Wig. 747. flamerobius reco~tditus NAV. $ (Mamathes, Basatoland). 

Pronotum testaceous with brownish lateral stripes and whitish yellow lateral 
projections. Meso- and metanotum testaceous, a little infuscated laterally. Legs 
yellowish. 

Wings (fig. 747). Membrane of forewing hyaline with a slight testaceous tinge, 
densely irrorated with greyish brown sagittate markings which are usually partly 
confluent, forming indefinite patches, especially along the hind margin, a t  apex and 
along the gradate series which thus appear as brownish stripes across the wing. 
Very often the space between the 1st and 2nd Rs-branches from the inner gradate 
series and outwards is brownish, thus forming a stripe across the gradate series. It 
should be noted, however, that in several specimens these stripes are very faint or 
not a t  all distinguishable. Longitudinal veins and costals pale with brownish inter- 
ruptions. Crossveins brown. There are 3 or 4 13s-branches. Basal crossvein between 
R and M very short and situated close to the origin of M. Hindwings faintly testa- 
ceous. Longitudinal veins pale. Crossveins brownish. 

Abdomen testaceous. 
$ genitalia (figs 748-756). Tergites 8 and 9 dorsally with rather dense, erect 

hairiness. Hindmargin of sternite 9 slightly excised, visible in caudal view (fig. 749). 

Figs. 748 -759. Hewerobius recondatus Nav. $ (Mamathes, Basrltolantl) and 9 (Cathedral Peak, 
Natal). - 748. Apex of abdomen of $, lateral. - 749. Ditto, caudal. - 750. Gonarcus and arces- 
sus, lateral. -- 751. Uitto, caudal. - 752. Pararnere-,, dorsal. -- 753. Left paramere, lateral. - 
754. Hypandrium internurn, lateral. -- 755. Ditto, dorsal. - 758. Ilitto, caudal. - 757. Apex 

of abdomon of 9, lateral. - 758. Ditto, ventral. - 759. Spermathoca. 
Abbreviations: apr = anoprocessns; epr - ectoproct; gl = gonapophyses laterales. 
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Gonarcus with ovate lateral parts (fig. 750); the prongs of arcessus are rather closely 
together, broad a t  base, in lateral view serpentiform, directed downwards. Parameres 
a t  apex abruptly broadened, with a sharp apical hook-like dent. Hypandrium in- 
ternum as indicated in figs. 754-756. Ectoprocts not very broad, directed downwards; 
thus the apex of the ak)domei~ has a transverse profile (fig. 748). Catoprocessus absent; 
anoprocessus a very strong tooth which is bent upwards-inwards; the processus of 
the two ectoprocts crossed (fig. 749). Subanale small but distinct. 
9 genitalia (figs. 757-750). Tergitc 8 very broad, ring-like; its lower ends broadly 

united (fig. 758). Tergite 9 divided into a dorsal plate and a pair of lateral plates. 
Subgerlitale absent but in the ventral membrane between segments 8 and 9 there is, 
on each side, a small, pale, rather weak, round structure, as indicated in fig. 758. 
Gonapophyses laterales short with obliquely rouuded hindmargin. Ectoprocts rather 
small with rounded, somewhat projecting tip. Spermatheca pale and weak (fig. 759). 

G E O G R A P H I C A L  D I S T R I B U T I O N  

Uganda, Kenya, S. Africa. 

Cape Prov.: Ca.pc Town, I 3, 19 18, leg. l l c ~ ~ ~ v ~ ~ ~ ,  in coll. SAM. - Oudebosch, River Zonder Xncl 
Mts., 1 6, Jan. 1933, leg. H. G. WOOD, in coll. SAM. - Knysna, 1 9, 10.1.1951, leg. P. BRINCK & G.  
RUDEBECK, in coll. EML. - Tziziliama, Stormsrivier, 1 $, 11.1.1951, leg. P. ~ ~ R I N C K  & G. RUDEBECK 

(loc. no. 134), in coll. EML. - lnsizwa Mountain, valley forest,, Mount Ayliff dist., Griclualand East, 
1 9, 2.6.1959, leg. BICIAN and PAMHLA STTTCICENBEI~G, in coll. NMP. - Orange Free State: Srnithfield, 
leg. KANNEMEYMR (ESBEN-PC:TEI$SP;N, 1920a). - Basutoland: Nazarctl~ M. S., 20 miles ESE of Maseru, 

alt. 6250 ft, 2 $3, 25.3.1951, leg. P.  BICTNCK k G. HUDEBN:CIC (loc. 110. 248), in coll. EMT,. - Mamathes, 
1 $, 9.6.1948, leg. A. J A ( ~ O T - G T J ~ L L A ~ ~ M O ~ ,  in toll. DMAG. I 9, 21.4. 1947, 2 $3 2 99, 8 -15.3.1950, 
1 9, 10.4.1950, 2 $3 2 99, 1-9.1.1953, leg. JJ. BETIS, in coll. DMAG; 1 $, 29.3.1!)51, leg. P .  URINCK & 

G. RUJIEBECIC (lac. no. 252), in coll. ESfL. -- Leribe, 1 6, 29.3.1951, leg. P. B R ~ C K  & G. RUDEBECK 

(loc. no. 253), in coll. ERfL. - Makhclre Mountains, 10 n~ilcs E Mokhotlong, alt. 8500 ft, 4 $6, 7.4.1951, 

leg. P. KRINCK & G. R U ~ E B E C K  (loc. no. 267), in coll. EML. - Basutoland, locality not stated, 1925, leg. 
R. ELLENBERGE~C, t,ype of 11. elleubergeri Nnviis ( N ~ v b s ,  1933b). - Natal: Lions Bush, Nottingharn, 

1 $, 22.7.1955, leg. B. STUCKENBERG, in coll. NMP. - Weenen, 9-10.192(i, in coll. BM, NH (KIMMINS, 
in litt.). - Hoyal Natal Nation:~l Park, April 32, 1 9, in coll. NMP. R o y a l  Natal National Park, the 
Hostel, alt. 5000 ft, 1 9, 1.4.1951, 1 2, 3.4.1951, 1 3 ,  !).4.1951, 1 9, 11.4.1951, leg. P. BRINCK & G. Run=- 
BECK (loc. no. 259 and 271), in coll. EML. - Indumeni River, Cathedral Peak area, Forestry Reserve, 
Drakensberg, alt. 6300 ft, 1 $, March 1959, leg. B. and P. STUCKENBKILG. - Organ Pipes Pass, Cathedral 

Peak arsa, alt. 9600 ft, 1 9, March 1959, leg. B. and P. STUCKENBERG, in coll. XMP. - Transvaal: 
Johanr~csburg, 1 $, 30.1 1.1944, leg. P. C. WRTGHT, in coll. TM. - S. Rhodesia: Musapa, between 

Tandaai and Mclsetter, alt. 7000 ft, 18, 19.12.1958, leg. C.  N. SXIITIIERS, in coll. TJEDER. - Jnyanga, 

alt,. 5000 ft., 1 3, 30.12.1958, leg. C. N. SM~~~IXERS,  in coll. TJEDER. - (Distribution in Southern Africa 
cf. map, fig. 782, 0 .) 

N o r t h  of S o u t h e r n  Africa:  Kenya: Mount Kenya, "vcrsant ouest: for& inf&ieures B Podo- 

carpus, alt. 2400 rn", Jan.-Febr. 1912, leg. ALLWAUD and JEANNEL, type of H. reconditus NAV. (NAvLs, 
1914). - "For6ts infericures tlc 1'Aberdare sur le versant est du mont Kirnangop, alt. 2200-2300 m", 

17.2.1912, leg. A T ~ L U A ~ ~  et  JEANNET., type of H. erruns NAV. (NAvLs, 1914). Both these types in Mus. 
Paris. -Uganda: Ruwenzori, Nyamgasani Valley, ($400 ft, 1 $, Dee. 1934-Jan. 1935, leg. D. R. UUXTON, 

in coll. BM, NH (KIMMINS, 1939). 
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Fig. 760. ITem~rob ius  rudebeclci n.  sp. Left: holotypc 9. Right: allotype $. 

E C O L O G I C A L  I I I S T R I B U T I O N  

Most of thc specimeiis collected by the Swedisl~ Expedition were captured at  light: 
a t  Tzitzikama in dense indigenous forest, a t  Knysna in a garden, a t  Nazareth by a 
well, shaded by old anti tall willow trees, and a t  ililamathes in a ravine with dry, 
rather poor grass vegetation. The specimen from the Makheke Mountains was 
swept in a high mountainous area on a slope, covered by alpine plants (grass, herbs 
and small shrubs). The specimen collected by Mr. and Mrs. STUCKENBERG in the 
Organ Pipe pass was taken in the "Erica-consocies", while that from the Indumeni 
River was taken i11 the "Fynbos" (vide p. 384). 

It is thus evident that the species occurs at  lower altitudes near the coast as well 
as a t  very high altitudes. It seems to be a fairly common montane species. 

5. H. rudebecki n. sp. 

(Figs. 457, 464, 760-770) 

S Y N O N Y M Y  

Locus typicus: Groot Rivier, 12 miles NE Plettenbergbaai, Cape Province. - 
Type: one 9 in the collectiolls of the Entomological Museum of the Lund University. 

D E S C R I P T I O N  

A yellowish species, in general appearance very similar to the pale form of H. 
nairobicus NAV. 

Holotype $? (in alcohol). 
Size: length of body 6 mm, of forewing 7.5 mm, of hindwing 6.5 mm. 
Head yellow, laterally behind the eyes with two brown, oblong spots. Geriae pale 

brownish. Palpi and antennae yellow. 
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Pronotum yellowish with brownish lateral stripes and yellow lateral projections. 
Meso- and metanotum yellowish, slightly suffused with brown above the wing roots. 
Legs pale yellow. 

Wings (fig. 760 A). Membrane of forewing hyaline with a very slight yellowish 
brown tinge and reddish pterostigma. Costals and longitudinal veins pale, the 
latter with faint dark interruptions. Crossveins yellowish brown. There is much 
greyish shading over the crossveins, along the hind margin, in the disc and in 
the anal area, affording to the wing a faintly mottled appearance. A small, round, 
black spot is present over the crossvein between Ma+, and Cu,. 3 Rs-branches. 
Basal crossvein between R and M close to forking point of M. Hindwings hyaline 
with pale brown gradates. 

Abdomen brownish with a yellow dorsal stripe, a t  apex yellowish. Genitalia 
(figs. 761-763). Lower ends of tergite 8 united b~xt their apices rather distinct as 
angular sutures, as indicated in fig. 762. Tergite 9 not divided laterally; its backwards 
expanding part rather short. Gonapophyses laterales large, broadly rounded. Sub- 
genitale present, elongate with dark-pigmented distal part and smoothly rounded 
apex (fig. 762, sgp). Ectoprocts large with broadly rounded apex. Spermatheca 
small and pale (fig. 763). 

Paratype $? (pinned specimen). 
Agrees with holotype in size as well as in colour and genital characteristics. 
Allotype $ (pinned specimen). 
I hope I am right when associating with the above females one male from the 

Great Winterhoek Mountains. It is slightly larger than the females: its forewing 
measures 8 mm. The colour of head, body and legs agrees with that of the holotype, 
and the wings (fig. 760 B) are very similar but the dark interruptions on the longi- 
tudinal veins are more distinctly marked; some of the costals are also partly pale 
brownish. Rs-branches of the right forewing 3, of the left forewing 4. The venation 
of the left forewing differs somewhat from that of the right one, also with regard to 
the situation of the forking point of vein M. In  the right forewing that vein divides 
exactly as in the holotype. Such instabilities are common in this family and are of 
no taxonomical importance. 

$ genitalia (figs. 764-770). Lateral parts of gonarcus with rounded lower portion. 
Prongs of arcessus basally very close to each other, faintly curved and crossed a t  
apex. They are directed strictly backwards. Parameres slender, with sharp apical 
tooth. Hypandrium internum as shown in figs. 769-770. Ectoprocts without cato- 
processus, very like those of H. errans NAV. but much more slender and directed 
backwards instead of downwards. Anoprocessus bent inwards-upwards, much 
shorter than in fl. errans NAV. 

G E O G R A P H I C A L  D I S T R I B U T I O N  

Cape Prov.: Groot Rivier, Naturcs Valloy, 12 miles NE Plettonbergbaai, holotype 9, 11.1.1951, log. 
P. HRINCK & G. RUDEBECK (loo. no. 132), in coll. EBIL. -Tradouw Pass, Swellendarn dist., paratype 9, 
Nov. 1925, leg. S. African Museurn Expedition, irt coll. SAM. - Tulbagh, Great Winterhock Mts., 
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Figs. 761-770. EIemczrobius rudebecki n. sp. holotype 9 and allotype 8. - 761. Apex of abdomen 
of 9, lateral. - 762. Segments 8 and 9 and subgonitale, ventral. - 763. Spermatheca. - 764. 
Apex of abdomen of 8, lateral. - 765. Gonareus with arcessus, lateral. - 766. Ditto, dorsal 
and slightly caudal. - 767. Parameres. - 768. Left paramere, lateral. -- 769. Hypandrirlm 
internurn, lateral. - 770. Ditto, dorsal. 

Abbreviations as in figs. 748-759. 
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4000 ft, allotypr $, November 1932, leg. K. H. BARNARD, in coll. SAM. - (Distribution, cf. map, fig. 
782, w.)  

E C O L O G I C A L  D I S T B I U U T I O N  

The holotype was captured flying along a river in rail?; dense indigenous forest 
bordered the river. 

I have much pleasure in dedicating this species to my friend Dr. GUSTAF RUDE- 
BECK, Stockholm, one of the leaders of the Swedish Expedition to South Africa in 
1950-1951. 

6. H.  abditus n. sp. 
(Figs. 771-781) 

S Y N O N Y M Y  

Locus typicus: Natal, Deepdale, Impendhle dist. -Types: liolotype 6 and allotype 
in the collections of the Natal Museum, Pietermaritzburg. 

D E S C R I l ' T I O N  

A small species, in general appearance characterized by a very dark shading over 
the inner gradate crossveins and by the blackish brown metanotum. 

Available material: 5 specimens. 
Holotype $ (in alcohol). 
Size: length of body 4.5 mm, of forewing 6 mm, of hilidwing 5 mm. 
Head pale yellow with brownish genae and temporal region. l'alpi brownish black 

but segment 6 of inaxillary palpi and segment 4 of labial palpi pale. Mandibles with 
blackish base. Antennae yellow. 

l'ronotum with broad, yellowish white central stripe and rather broad, brown 
lateral stripes; lateral projection whitish. Mesonotum yellowish white with brownish 
sutures between praescutum and mesoscutum; pale brownish shoulders; two small, 
transverse, linear spots closely before the mesoscutellum which has a short longi- 
tudinal brown stripe a t  base and blackish brown distal margin. Metanotum wholly 
blackish brown. Lateral parts of thorax and the legs yellowish white. 

Wings (fig. 771). Membrane of forewing hyaline. Loiigitudinal veins whitish with 
a few dark dots, shown in the figure. Costals whitish with small dark dots a t  some 
forking points and some apices. Three costals with dark stems. All crossveins 
blackish. Brownish to blackish brown shadings are present along the posterior and 
outer margins and over the gradates in the inner row, where the spots are extended 
and very conspicuous. There is a small rounded spot over the inner crossvein between 
M,,, and Cu,. 3 Rs-branches. Basal crossvein between R and M very short, situated 
close to root of M, dark shaded. Hindwings pale. Longitudinal veins whitish. Gradates 
blackish. A narrow greyish shading along the hindmargin as shown in the figure 
(771). 

Abdomen yellowish white. Genitalia (figs. 772-779). Conarcus similar to that of 
H. rudebecki n. sp. but prongs of arcessus longer, more slender and more curved. 
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Fig. 7 7  1. Elemerobius abditqrs n. sp. holotype 6. 

Parameres faintly curved with rather blunt apical tooth. Hypandrium internum 
stouter, in lateral view (fig. 778).  Ectoprocts very similar to those of H. rudebecki 
but even narrower and longer. The catoprocessus is absent; the anoprocessus is 
very slender (in lateral view, fig. 772); its apex is bent slightly inwards (fig. 773).  

Allotype Q (in alcohol; captured with the holotype). 
Size: length of body 6 mm, of forewing 6.5 mm, of hindwing 5.5 mm. 
Agrees very well with the holotype in colour and venation. I n  the hindwing, 

however, only the uppermost crossvein in the inner gradate series is blackish; the 
other crossveins are pale. 

Abdomen yellowish white. Genitalia (figs. 780-781). Lower ends of tergite 8 reach 
almost to the under level of the abdomen, not united. Tergite 9 not divided laterally; 
its extended lower portion slanting. Gonapophyses laterales short; hindmargin 
crescent. Subgenitale absent. Ectoprocts relatively small. Spermatheca small, pale 
and weak, shaped as shown in fig. 181. 

1 $ paratype and 2 ?? paratypes agree well with the above description but one 
of them (leg. LAWRICNCE) is somewhat teneral and less pigmented. The forewing of 
all the paratypes measure 6.5 mm. 

G E O G R A P H I C A L  D I S T R I B U T I O N  

Cape Prov.: Storms Rivier, Tzitzilruma, paratype 3, 12.10.1959, leg. B. and P.  STUCKENBERG, in 
coll. T ~ m n ~ l t .  -Natal: Deepdale ( - Llxndy's Hill), Urrrlromaas River Valley, Impendhlo dist., holotype 

$ and allotypc 9, 10.5.105!4, leg. J3. and P. SITJCKINBERG, in coll. NMP. - Lundy's Hill, paratype 9, 
10.6.1936, leg. R. F. I,AWREN~E, in roll. NMP. - Cathedral Pealr area, Dralrensh~~g, paratype 9, 
19.3.1!355, leg. J3. STUCKENBERG, in coll. TJEDER. - (Distribution, cf. map, fig. 782, B.) 
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Figs. 772-781. Hemerobius abditus n. sp. holotype $ and allotype 9. - 772. Apex of abdomen 
of $, lateral. - 773. Ditto, dorsal. - 774. Gonarcus with arcessns, lateral. - 776. Ditto, dorsal. 
- 776. Parameres, dorsal. - 777. Left paramcre, lateral. - 778. Hypanclrium intcrnum, 
lateral. - 779. Ditto, dorsal. - 780. Apex of abdomen of 9, lateral. - 781. Spermatheca. 

E C O L O G I C A L  D I S T R I B U T I O N  

The holo- and allotypes were captured in a very small patch of forest growing 
along a small stream running down the steep northern slopes of the Umkomaas 
River valley. The specimen from the Cathedral Peak area was found in "fynbos", 
simultaneously with the holotype of H. aper n. sp., described above. 
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Fig. 782. The South African distribution of species of Hemerobius. - Symbols: = H .  aper 
n.  sp.; a = ZI. natalensis n. sp.; A = El. nairobicus NAV.; 0 I= H. recondifus NAV.; - = H. 

rudebecki n. sp.; ) - H. abditus n. sp. 

N O T E  

Dr. WARO NAKAHARA recently (1960b, p. 49) recorded H. nemorensis KIMMINS 
(1952, p. 189) from Salisbury. His single specimen is a 9 which is dealt with as 
follows: "It agrees well with the original description, except that the dark markings 
of the anal area at  base of forewing is more extensive. A fine quadrangular spot on 
crossvein m-cu marks this species well. Also M forks close to base, far before the 
origin of 1st branch of 13s." It should be noted that KIMMINS did not describe the 
9; his description is based on a single $. The spot over crossvein m-cu is by no means 
characteristic of H. nemorensis, since it is present in most of the species described 
above. Nor is the forking of M near the base a characteristic of nemorensis only. 
Spots and venation of wings are in my opinion vague characters and often misleading. 
I n  my opinion it is impossible to associate with any certainty a 9 from Salisbury 
with a 6 from Nairobi; the localities are too widely separate. Until the identifica- 
tion has been verified by the capture in Salisbury of a $of nemorensis, I dare not 
place nemorensis on the South African list. 



Fig. 783. The tlistributiorl of South African hemeroluiitls. 

Ecological and zoogeographical account 

In  Europe we are accustomed to meet with hemerobiids wherever aphids, 
psyllids or scale-insects occur, in the lowlands as well as in the high mountains. I n  
some cases the same species occurs from the coast all the way up to the tree limit. 
Such species seem to endure the differences in temperature very well. Several South 
African species seem to be equally hardy. Thus, the species Micromus oblongus KIMM., 
M .  sjostedti WEELE, M .  africanus WEELE, Boriomyia nubila KIMM., Hemerobius 
abditus n. sp., H .  nairobicus NAV. and H .  reconditus NAV. were all captured in the 
lowland as well as in the high mountains. Although there are obvious similari- 
ties as regards the vertical distribution of the family in South Africa and Europe, 
there are great differences in the horizontal distribution. In  Europe the family is 
represented almost everywhere. I n  South Africa, however, the distributional area 
seems to be restricted. As is evident from the map, fig. 783, the known records 
are all from the south and the east: they indicate a rather continuous range of 
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distribution from the Cape Peninsula, along the south coast to Algoa Bay where the 
area becomes broader and comprises all the eastern proviiices. There is no record 
from the western and central parts of South Africa. This is not, 1 suppose, because of 
insufficient investigation, since several expeditions and private collectors have 
worked in e.g. S.W. Africa and have brought home numerous Neuroptera belonging 
to other families (myrmeleontids, ascalaphids, nemopterygids, psychopsids, manti- 
spids, chrysopids and minute coniopterygids). The prey of the chrysopids and conio- 
pterygids is in general the same as that of the hemerobiids. The absence of hemerobiids 
in the western regions therefore hardly depends upon lack of suitable food but must 
liave its explanation in some ecological factors. One of these factors, and perhaps 
the most decisive one, might be the low humidity of the dry western and central 
regions. A cornparison of the run of the isohyets, as illustrated by BRINCK (1955b, 
map, fig. 77), with my map, fig. 783, shows that the finding places of the hemerobiids 
are in regions which have an aiinual precipitation of 20 inches or more; not a single 
locality is met with in areas where the annual rainfall is less than 20 inches. This 
Fact is rather astonishing, as during their life from egg to imago the hemerobiids 
have no coi~nection with water. The chrysopids, with similar bionomics, endure 
drought well and, consequently, they are common in the dry, western parts. I suppose 
that it is the pupal stage of the hemerobiids that is especially sensitive to drought. 
While the cocoons of the chrysopids are very closely spun, those of the llemerobiids 
are looser, wide-meshed and seem to be less "airtight". 

Among the South African hemerobiids there is only one endemic genus, Dyshe- 
inerobius n. g., which is one of the strange neuropterous endemics of the Inyanga 
Mountain range. The other genera represented in the region are widely distributed. 
Notiobiella BANKS is intertropical (fig. 656). The African species are connected with 
the oriental ones via the Seychelles and Ceylon and most probably were in still 
closer contact a t  one time. Micromus I~AMB. has a world-wide distribution. Psectra 
HAG. is a Holarctic, Jcthiopian, Oriental and Oceanic genus (fig. 566), but the S. 
African species seem to be very isolated. Xympherobius BANKS is Holarctic, Nearctic 
and Ethiopian (fig. 600). Uoriomyia BANKS is chiefly Holarctic and Ethiopian (fig. 
677). Hemerobius L. is represented in all major regions except Australia and Oceania. 
The African species of the latter three genera are, with some gaps, connected with 
the European ones, and most of them seem to be rather closely allied to the Palae- 
arctic species. The most striking exception is the group of Heqnerobius-species in 
which there is no catoprocessus in the $ (reconditus NAV., rudebecki n. sp. and 
nbditus n. sp.); it  seems to have its nearest allies in Chile and Argentina (II. blanchardi 
NAK., 1960 b) and in the Juan Feriiandez Island (H. slcottsbergi NAV. and H. sjostedti 
NAV., 1921). The $ genitalia of blanchardi were figured by NAMAHARA (1.c.) and 
those of the species from the Juan Fernandez Islands by HANDSCHIN (1955). H. 
slcottsbergi seems to be very closely related to H. reconditus, while 8. sjostedti is 
strikingly similar to rudebecki. This similarity between species-pairs froin so very 
widely separate localities is most interesting. The close relationship cannot be 
doubted. 

26 - 60143047 Hunstrom TI11 
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Six species or about 27 % of the S. African total have a wide, chiefly easterly range 
from about Kenya to the Cape. The others are confined to S. Africa or almost so. 

In 1955, when dealing with the beetle family Gyrinidae, Professor Brinck described 
5 centres of endemic species in Southern Africa, three of which (numbered I ,  I1 
and 111 on his map, fig. 81) are characterized by a high percentage of endemic animal 
and plant species. I t  is interesting to note that endemic hemerobiids are also found 
in 4 of these centres. Two species, Boriomyia barnardi TJED. and Hemerobius rude- 
becki n. sp. inhabit the coastal chains of the South Western Cape (centre No. I) .  
Notiobiella punctata n. sp. was collected in SE. Natal (centre No. 11), Dyshemerobius 
productus n. sp. in the Inyanga Mountain range (centre No. 111) and Hemerobius 
aper n. sp. and H. natalensis n. sp. in the southern part of the Drakensberg range 
(centre No. IV). Hemerobius abditus n. sp. occurs in three of these centres (I, I1 and 
IV), while Psectra capensis (KIMM.) was found in two of them (I and 11). It is, how- 
ever, probable that further collecting will reveal that the latter two species occur 
also in the intervening space. Each of the species Psectra mozambica n. sp. and Bo- 
riomyia fumosa TJED. is known from a single locality (the Zambesi delta and Gra- 
hamstown respectively). Notiobiella turneri KIMM. is known from widely distant 
localities and so are Syrnpherobius brincki n. sp. and S .  nigricornis n. sp. 

A remarkable type of distribution is represented by Micromus timidus HAG. It ranges 
from western Africa (Senegal) via the Seychelles, India and the East Indies to Australia 
and Oceania and has the widest distribution among the intertropic Neuroptera 
(fig. 513). The first African specimen to be described was collected during Prof. 
W. C. H. PETER'S expedition to Mozambique in 1842-1848, while the first specimens 
from Oceania (Samoa and Fiji) were recorded in 1867. The species is thus known to 
have occurred in its outposts for about 100 years. It is hardly probable that the 
wide distribution is a result of passive transportation by the activity of man. The 
finding-places are rather closely situated in the eastern as well as in the western 
parts of the range. Therefore, it is probable that the distribution was established 
early and that a contact between the African and the Asiatic aggregates of popula- 
tions at  one time existed. The present aggregates of populations are probably rem- 
nants of an earlier epoch's continuous distribution. 
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Catalogue of the Hernerobiidae 

of Southern Africa and their geographical distribution 
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