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A MONOGRAPH OF THE SATURNIAN SUBFAMILY LUDIINAE.
By DR. KARL JORDAN.

(With Plates 1 and 2, and text-figs. 1-169.)

b
AFTER the publication of the Revision of the American Papilios in 1906

we took up the study of the superfamily Saturnioideae with a view to
issuing an account of the morphology and classification of the Lepidoptera united
under that name. Various circumstances delayed progress, and when we heard
from Dr. Packard that he was working intrinsically at the same group of moths
and would publish a monograph of them, we were glad to postpone the continunance
of our own investigations, as we did not wish to anticipate Dr. Packard in any
way. Unfortunately for science, Dr. Packard died before he had completed
his researches on the Saturnioideae. His manuscript was left incomplete and
lacked the final revise by its author. However, it has been ably collated by
Professor Cockerell and has appeared as a posthumous work in 1914, a volume
splendidly got up and full of information. Since the termination of the war
we have again devoted some attention to the Saturnians as time and circumstances
permitted.

It seems desirable for several reasons that we publish our account in instal-
ments. And in adopting this procedure, we venture to express the hope that
Lepidopterists who are in possession of material we have not been able to consult,
or who have knowledge of important facts with which we are not acquainted,
will complement and correct our account, and thereby render the issne of a com-
prchensive revision of the whole superfamily, contemplated for the future, more
complete and useful.

Although the Saturnians are large insects, they are by no means an easy
group to study. The great size of the wings and the woolliness of the body are
frequently sericus obstructions, if the spccimens are unique. But even if
large numbers of specimens are available, one meets often with great
difficulties in the discrimination of the species, and in diving below the
superficial, clements of uncertainty are frequently encountered which are
almost discouraging.

We have been greatly assisted in our task by the generous loan of specimens
on the part of various museums and private collectors, and we wish to tender
onr thanks in particular to Professor E. B. Poulton, Mr. J. J. Joicey,
Oherst-Lt. Richelmann, Mr. H. J. Watson, and our colleagues at the British
Museum, Paris Museum, and the Berlin University Musoum fer the help they
have given us,

1t i8 not our intention to present a general account of the superfamily now.
That is better postponed till we have dealt in detail with the various groups
that helong here.  Bnt in order to make ourselves more easily understood, we



250 NovitaTes Zoorocicar XXIX. 1922,

deem it neeessary to say a few words about the classifieation within the super-
family. The following diagram represents our view :

SATURNIIDAE, CERATOCAMPIDAE,
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Saturniinae. Agliinae. Ludiinae, Arsenurinae, Ceratocampinae.
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1. Subfamily : 2. Subfamily : 3. Subfamily 4. Subfamily : 5. Subfamily :
Saturniinae. Agliinae. Ludiinae. Arsenurinae, Ceratocampinae.
Actias, Altacus, Aglia, Automeris, Holocera, Ludia,  Arsenura, Copi- Citherania, Eacles,
Bunaea, Cirina, Dirphia, Hemi- Goodia, apterya, Dysdae- Othorene,
Cricula, Decachorda, leuca, Hylesia, etc., etc. monia, Loxolomia, ete., ete.
FKudaemonia, Samia, Pseudohazis, ete., ete.
Saturnia, cie., ete. ete., ete.

The Ceratocampidae * have a large parasternum 1 in the mesosternite, and
comprise the large-winged Arsenurinae and the (broadly speaking) small-winged
Ceratocampinae. The family is entirely eonfined to the American Continents.
All the larvae have lost the faculty of spinning a cocoon,

In the Saturniidae, with the exception of most Ludiinae, the parasternum
of the mesosternite is small as eompared with the episternum.

In the Saturniinae the antennae have nearly always multiple sensory cones
at least on the most distal segments (the cones vestigial in Budia spini, e.g.), and
if the antennae are quadripectinate, the apical and proximal branches of con-
secutive segments are separated by a gap at their bases, with the exception of a
few aberrant forms. Cross-vein D! of forewing long, D* directed basad, rarely
absent. This subfamily comprises all the Old-World Saturnians, with the
exception of Aglia (Palaearctie) and the Ludiinae (Afriean), and also includes a
number of American genera, which are more numerous in the Nearetic Region
than in the Southern Continent. Coeoon spinners, with the exception of a large
Afriean seetion whieh has lost the faculty of spinning.

The Agliinae have a single apical sensory eone in all antennae, at least on
the most distal segments, and in the ease of quadripectinate antennae the apical

* Sir George Hampson, Bart., in Nov. ZoorL. xxv. p. 389 (1918), distinguishes the Saturniidae
(= Attacidac) from the Ceratocampidae (= Syssphingidac) by the absence of the proboscis and of
the tibial spurs. A very significant crror of obscrvation.

t For tho nomenclaturc of the sclerites of the mesosternite of. Jordan, ** Das Mesosternit der
Tagfalter,” in Verhandl. Intrrnat, Zool. Congress, 1901, pp. 816 ff. (1902).
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and proximal branches of consecutive segments are contignous at their bases.
Cross-vein D! of forewing short or absent. An American subfamily which is
represented in the Old World by one genus only, Agliz. Pupa in a cocoon.

The Ludivinae arve an early offshoot with many specialisations, approaching
the Ceratocampidae in the structure of the mesosternite (text-fig. 1, Ludia), and
combining to some extent the Saturnian and Aglian types of antennae. The
subfamily is distinguished by the small non-segmented palpi. The genera with
antennae similar to the Aglian type (Ludia and allies, text-fig. 2) have no pateh
of shining, entire, modified scales at the bases of the wings (forewing below and
hindwing above), and the genera with multiple sensory cones on the distal seg-
ments of the antennae (Goodia and allies, text-fig. 3) differ from the Saturniinae,
which likewise have multiple cones, in neuration, the cross-vein D (between
veins 5 and 6) of the forewing having in all Ludiinae (as in many Agliinae, but
not in Saturniinae) the same direction (or nearly) as cross-vein D? (cf. text-figs.
4, 5, 72-79).

The division of the subfamilies into tribes of genera is a matter which will
be diseussed under each subfamily.

It is perhaps not unnecessary to state that we arrived at our view on the
elassification of the Saturnioideae by commencing to group together the species
which, from their morphology, appeared to us more or less closely related. This
led to the formation of large groups-and the discovery of gaps, and when these
natural associations had abserbed all but a small number of evidently aberrant
forms, we tried to find out whether the species thus associated with one another
exhibited any meorphological distinctions common to all the speeies of a group.
Such characteristics of large groups do not lie on the surface.

It is, of course, much simpler to seize upon any structure and divide up a
family according to the presence or ahsence of this or that morphological detail
regardless of truc affinity.

SvreraMiny : Ludiinae Auriv. (1904).

Luditnae Aurivillius, Arkiv Zool. ii. 4. p. 21 (1904).
Holocerinae Packard, Monogr. Bombyc. Moths, iii. p. 144 (1914).

The Ludiinae * have affinitics to the other Saturniidue as well as to the
Ceratocampidae, and evidently branched off far back in the history of the
Saturnioideae,

Palpus shert, non-segmented, third scgment absent. Oral margin of frons
not predueed into a median lobe.  Sccond cross-vein D¢ of forewing (text-figs. 4, 5)
transverse, not inelining basad. IHindtibia with ene pair of short, serrate spurs.

The labial palpus usually shows a slight eonstriction when denuded, indieating
the joint between the first and second segments, but there is no movable joint
in any of the speeies, nor is there anywhere a distinet remnant of the third (apical)
segment. The tongue is reduced to two small tubereles in some genera, while
in others it remains quite distinet, though weak and without funetion. The oral
margin of the frons (or clipeus) is eonvex, but does not project in the centre as
a lobe; in two gencra (Orthogonioptilum and Carnegia) the lateral angles are
raised into a tuberele, in which the labrum participates, The antennae arc most

* Palcatulule brunncatn Strand, rehiv Naturg, Ixxviii. A, 6, p. 143 (1912), degeribed from

Spunish Guinen us 1 new genus nnd species of Luwdiinae, is n Geometrid, subfamily Boarmiinae, 1
havo seen the zpecimen in the Berlin Musennn,
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interesting, the genera with a single (sometimes rugged) sensory cone on the
distal segments of the antennae (tribe Ludiicae, text-fig. 2) have the adjacent
branches of consecutive segments of the g-antenna contiguous at their bases as
in the dgliinae, but in the second tribe (Goodiicae, text-fig. 3), with the multiple
sensory cones of the Saturniinae on the distal segments, the adjacent branches
of the J-antenna are either contignous at their bases as in the Agliinae or separate
as in the Satwrniinee (excepting some also otherwise aberrant forms of this
subfamily). We have, therefore, here combined in one subfamily some characters
whieh in other Saturnians distinguish whole subfamilies from one another, The
recurrence of the same or similar morphological features in different tribes,

merwm

F1c. 1.—Mesosternite of Ludia delegorguei Q ; lateral aspect.
Fic. 2.—Segment of antenna of L. delegorguei @ ; ventral aspect.
Fia. 3.—Segment of antenna of Orthogonioptilum smithi 3 ; ventral aspect,

snbfamilies, and families is a frequent and most interesting phenomenon, no less
important in its bearings for the evolutionist than for the systematist. Com-
munity of certain features is not necessarily evidence of close relationship. The
evidence requires to be corroborated and to be weighed. If the Saturnians were
strictly divided according to the sensory cones of the antennae, Goodia and
allies would go to the Saturniinae, and Ludia and allies to the Agliinae. 1f the
position of the branches of the J-antennae were taken as a basis, Goodia would
be placed with the Saturnicnae and all the other Ludiinee with the Agliinae,
These are examples of artificial classification. The multiple sensory cones are a
later development than the simple ones. In Orthogonioptilum the cones are
concentrated on the median, apical, process of the segment.




NovITATES ZOOLOGICAE XXIX, 1922, 253

The @-antennae vary in the subfamily from being simple to being quadri-
pectinate nearly as in the &, but with the branches shorter. The distal segments
are always simple in both sexes and the bristles (as distinguished from'the covering
of short, thin hairs) are short, there being never any long ones either on the
branehes or on the shaft. The upperside of the shaft is scaled to a more or less
great extent, but the scales are easily worn off.

The foretibial epiphysis is larger in the & than in the @; it is absent or much
reduced in the Q@ of Goodia and missing in both sexes of Vegetia. The hindtibia
bears one pair of spurs, which resemble those of the midtibia, being short and
serrate. The spines of the tarsi are restricted to the undersurface. The pulvillus
is present in all genera but Vegelia, in which genus the black apieal pad is absent,
the pale basal portion of the pulvillus remaining as a small triangular lobe (the
pulvillus is also absent in a few Saturniinae and Agliinae).

The relatively large size of the parasternum of the mesosternite in which
the Ludiinge (with the exception of Goodia) approach the Ceraiocampidae is a
further interesting feature (text-fig. 1).

The neuration is similar to that of eertain Aglitnae, f.i. Hylesia, the ehief
distinction from the other African Saturnians being found in the position of the
eross-veins in the forewing. The second cross-vein, D* (text-figs. 4 and 5), is a
direct continuation of D? being always long and forming with R! (= vein 6) an
angle varying from being aeute to being slightly over 90°. In the Satwrniinae
and many Agliinae D? inelines basad, more or less. There are three well-developed
subcostals, and in several genera SC° is present as a short, weak, fourth branch
thrown off SC* near the apex of the wing ; first subcostal from the cell, or from
angle, or from beyond cell, the subfamily presenting all stages in the distad move-
ment of this vein. In the hindwing R! and R* (text-figs. 114-117) are separate,
and the upper cell-angle is obtuse ; eross-vein D’ is longer than D? curved, with
the upper end directed apicad ; one submedian vein.

Larva urticating, woolly, first stage essentially similar in structure to last ;
head small; segment I. with two, II. to XII. with three low tubercles on each
side, dorsal ones of XI. united to form a single medium tubercle of somewhat
larger size ; I. to III. with small additional tubercle above leg ; dorsal one of 1.
small ; dorsal, subdorsal, and spiraeular tubercles with smooth, pointed spines
and long hairs, which latter are either plumose or bear minute-pointed pro-
jeetions ; similar mieroseopie teeth on most of the numerous hairs dispersed on
head and body (text-figs. 6-11).

Coeoon tough but not compaet, and usually covered with bits of leaves.
Pupa not glossy, densely granulated ; mesonotum without a pair of tubereles,
metanotal tubercles, if present, transverse, approximated ; no deep grooves on
dorsal side of cremaster ; the armature of the cremaster consists of teeth (Ludiicae,
text-figs.) or involute spines (Goodiicae). Pupa and larva not known to us of
Orthogonioptilum, Carnegia, and Vegetia. The caterpillars of some speeies are
known to be exceedingly variable in colour and pattern,

Distribution : Afriea, from the Cape of Good Hope to Senegambia and
Abyssinia ; no representative known from Madagasear.

A. Tribe : Ludiicae.

Distal segments of antennae with a single ventral apical sensory eone, Fore-
wing beneath and hindwing above without basal patch of shining, entire, modified
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scales, Claws of tarsi non-serrate or serration vestigial. Eighth addominal
tergite not modified, not produced in middle, but somctimes with large teeth
laterally and small ones medianly.

1. Forewing with four subcostals, the first from beyond cell (text-fig. 4).
Antenna of @ simple. Hindwing without orange ocellus, Long hairs of larva
not plumose, with very short pointed projections (text-fig, 10).  Cremaster of
pupa a transverse ridge, armed with some large teeth (as in text-figs. 15, 16)

Holocera
. As before. J-antenna quadripectinate to near tip. Hindwing with
orange ring . 5 5 Pscudoludia

3. Forewing Wlth tlnee subcoxtals ﬁrst from beyond cell (text-fig. 5).
Antenna in @ quadripectinate to one-half or three-fourths of length, in @ also
quadripectinate, Hindwing with orange ring. Long hairs of larva plumose
(text-figs. 7-9, 11). Cremaster of pupa subcylindrical, truncate, with apical belt

of teeth which project laterad (text-figs. 17, 18) . . . ! Ludia
4. Epiphysis of foretibia and pulvillus absent (both present in the previous
gencra) . . . 5 5 . c o o . C Vegetia

B. Tribe : Goodiicae.

Distal segments of antenna with several ventral sensory cones (text-fig. 3),
in Orthogonioptilum and Carnegia more or less restricted to a ventral apical process
or projection. Forewing beneath aud hindwing above with patch of modified
scales at base. Abdominal tergite VIIL. of & with prominent median lobe or
process. Claws of tarsi distinctly serrate. Spines of tarsi reduced to hairs
except apical pair of fourth foretarsal segment of Q.

5. Forewing with first subcostal nearly always from cell. Lateral oral
angles of frons not tuberculiform. Adjacent branches of J-antenna separate
at their bases; @-antenna simple. Long hairs of larva plumose. Cremaster
of pupa with mvolute spines . . 5 Goodia

6. Forewing with first subcostal from beyond cell. Lateral oral angles of
frons tuberculiform. Adjacent branches of antenna contignous at their bases ;
Q-antenna quadri- or bipectinate . . . . . Orthogonioptilum

7. As before, anal angle of hindwing produced in both sexes as a lobe curved
towards abdomen. Termen of forewing bisinuate in @ . . Carnegia

A. Tribe : Ludiicae.

1. Genus: Holocera Feld. (1874).—Typus: smilaa.

Saturnia (Henucka ?), Westwood, Proc. Zool. Soc. Lond. p. 59 (description of antennae and neuration).

Henucha Walker (ex Westwood, laps. calami, pro Heniocka Hiibn.), List Lep. Ins. B.}M. vi. p. 1331
(1855) (partim) ; Sonth., Fssai Classif. Lép. iv. p. 40 (1904) (partim).

Holocera Felder, Reise Novara, Tafelerklirung. p. 5 (1874) (nom. nov. pro Henucha smilax Westw.) ;
Auriv., Ent. Tidskr. p. 120, footnote (1895) (*“ Bolocera® of Kirby and others laps. calami) ;
id., Arkiv. Zool. ii. 4. p. 21 (1904) ; Karsch, Ent. Nackr. xxii. p. 252 (1896) (correction of ** Bolo-
cera’'); Strand, Iris, xxv. pp. 111 and 119 (1911) (key : distinctions from Ludia); Pack., Mon.
Bombye. Moths, iii. p. 145 (1914).

Bolocera (1), Kirhy, Cat. Lep. Het. p. 774 (1892) ; Roths., Nov. Zool. ii. p. 50 (1895).

Differs from Ludia chicfly in the forewing having four subcostals instead
of three, and in the @-antenna being simple. No orange ocellus on hindwing.
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Long hairs on tubercles of larva not plumese, with short dispersed prejections.
Apex of pupa slanting ventrally, cremaster a transverse ridge armed with teeth
which are more or less curved dorsad.  Frons strongly narrowed orad, considerably
narrower above oeral margin than the eye is high (transversely). Genal grooves
vestigial. Mouth-parts as much reduced as in Ludia, individually variable in
detail.

Antenna of 3 quadripectinate not quite to middle segment, 11 to 15 segments
being pectinate and 17 te 21 bearing short lateral ciliated projections. In @
simple, dorsally from base to about middle flattened and provided with a very
thin stripe of narrew scales (in the worn antenna a non-pubescent stripe shows
where the scales have been in the fresh
specimen) ; all these segments except the
apical one broader than leng, these of
proximal half of antenna more or less
rounded on the sides, especially strongly
in H. rhodesiensis. Distal segments in
both sexes with one apical sensory cene,
which is truncate or sinuate. Legs as in
Ludia, but the sele of the fifth mid- and
hindtarsal segment scaled, and the sen-
sory plantar bristles of the fifth foretarsal
less numcrous. Epiphysis of foretibia
large in beth sexes, larger in g than in Q.
Lobe of parenychium narrow ; pulvillus
large. Claw non-serrate. Wool of thorax
not intermingled with leng white oar-
scales; but such scales present in fresh
specimens of some species on the abdo-
men, especially at the bases of the ter-
gites, where this pale scaling forms a sort
of transverse bands; similar scales on
the wings.

Neuration : Forewing with four sub-
costals (tOXt-ﬁg- 4}, all branching off . 4.-- Forewing of Holocera smilar @
beyond cell, SC* being present and origina-  Fic. 5. —Forewing of Ludia delegorguei Q.
ting from SC! near apex of wing, being
sometimes reduced to a small spur; D! short. C of hindwing incurved before
apex in both sexcs. Stridulatien-organ of @ strongly developed. Scales of
stridulation area of forewing all or nearly all with the edge turned tewards the
surface of the wing; these scales nearly ercct or curved distad ; costal spikes
of hindwing strongly chitinised, narrewer than in Ludia.

Genitalia: 3. Eighth tergite (VIII. t., text-fig. 13) strongly chitinised at
apex, the apical margin armed with strong peinted teeth ; a broad membranous
flap projects from this margin over the base of the tenth tergite, concealing the
ninth tergite. No dersal humps on tenth tergite; apical process strongly
chitinised, short, divided into tweo lobes (text-fig. 12). Tenth sternite (X. st)
triangular. Clasper (C1) broad from base to apex, apically sinuate ; on inner
surface of clasper a large, transversely convex, hairy, seft flap originates from
dersal margin ncar base and prejects distad, the clusper, when viewed from the
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inner side, resembling a gardening glove of which the flap is the thumb. Penis-
sheath stouter than in Ludia. Q. Vaginal sclerite (text-fig. 14) with a median
lobe as in Ludia. but the lobe much smaller. The area between this seclerite and
the anal valves (segments IX. + X.) not membranous as in Ludia, but strongly
chitinised, blackish brown, forming the roof of a large depression or cavity ; this
roof not flexible to any large extent, the anal claspers and the vaginal sclerite
remaining separate even in contracted specimens,
Forewing of & much more falcate than in @; in hindwing the subcostal in
& farther away from apex
of cell than in @, and the
discocellular D* (which
LA is often transverse in Q)
more oblique. Vitreouns
spot of forewing larger in
Q@ than in &, individually
A /‘J very variable.
Early stages: Larva
(adult) woolly as in Ludia,
segment I. with two tu-
$ bercles on each side, the
dorsal one small, with a
few spines, the lateral one
large, spiniferous; II. to
XI. with three spiniferous
tubercles each side, but

Ne e m e m——

e the two dorsal ones on
SN XI. united into a single
T . median tubercle which is
= larger than the others ;
N A

XI1. with two each side ;
I. to 111, with an addi-

. : . tional, small, but distinet

Fic. 6.—Short hair from body of larva of Ludia delegorguei.
F1G. 7. Long hair from dorsal tnbercle of young larva (first in- tubercle above the legs
star) of L. 0. limbobrunnea. bearing some long, stiff
Fic. 8.—Long hair from dorsal tubercle of adult larva of L. dele- gotae corresponding to

gorguet. Q !
Fi16. 9.—Long thin hair from infrastigmatical tubercle of L. dele- the spines of the other
gorguei, adult larva. tubercles. In centre of

Fic. 10.—Long hair from dorsal tubercle of Holocera smila, infrastigmat,ical tuberele
adult larva,

Fic. 11. Suprastigmatical abdominal tubercle of adult larva of tW(‘:) @ thre‘e long setac
L. delegorgues, which are widened at the

base ; similar sctae on
dorsal tubercles, usually two, no such sctae or only one here and there on
subdorsal tubercles. The small hairs on head and body spiniferous, the pro-
jections shorter than in Ludiz. The long hairs and long setae also spiniferous
(text-fig. 10), not pilosc as in Ludia ; the projections short and more numerous
in proximal half of hair or seta than in distal half, and absent or vestigial
on the swollen basal portion, which is practically smooth. Short hairs more
numerous and stouter on thorax than on abdomen. Spines of tubercles
smooth. Two individual colour-forms: a cingulate form and a reticulate or
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almost unicolorous one.——Pupa with the cremaster dentate as in Psendoludia,
teeth more numerous. Cocoon essentially as in Ludia.
Food-plants : Quercus, Jasminum, Psidium, Cussonia, Uapaca, Protea.
Distribution : Africa south of the Sahara ; not yet recorded from Abyssinia
preper and Somaliland, the Blue Nile being the mest north-easterly locality
where the genus has as yet been found,
Key to the species :
1. Costal half of hindwing above pink . H. agomensis (Pl 1, fig. 159, 22 3)
Costal half of hindwing above not pink . . . 5 2
2. Forcwing above with ferruginens subcostal patch betwccn vitreous spot
and postdistal line contrasting strongly with rest of median band
H. rhodesiensis (Pl 1, fig. 69Q)
Forewing without prominent ferruginous subeostal pateh ; antemedian

line slaty grey below cell, thin and usually distinetly angulate H. angulata
As before ; antemedian line not or very feebly angulate below cell, broader
and of the same colour as the triangular costal area . . . H. smilax

1. Holocera smilax Angas (1849).

Saturnia smilax Angas, Kafirs Illustr. explan. of tab. 30. fig. 12 (1849) (Zululand).

Saturnia (Henucha ?) smilax, Westwood, Proc. Zool. Soc. Lond. p. 59. no. 31 (1849) (Pt. Natal ; de
scription of ant. and ncurat.).

Henucha () smilax, Walker, List Lep. Ins. B.M. vi. p. 1333. no. 3 (1855) (Pt. Natal) ; Sonthon.,
Essai Classific. Lép. iv. p. 40. no. 1. tab. 6. fig. 1 (1904) (Cape).

Holocera smilaz, Felder, Reise Novara, Lep. p. 5. tab. 88. figs. 4, 5 (1874) (Pt. Natal); Pack., Mon.
Bombyc. Moths, iii p. 146. tab. 33. fig. 9 larva, tab. iii. figs. a 3, b @ (1914) (Natal).

Bolocera (1) smilax, Kirby, Cat. Lep. Het. p. 774 (1892) (Natal) ; Roths., Nov. Zool. ii. p. 50. no. 1
(1895).

Ludia smilax, Fawcett, Trans. Zool. Soc. Lond. xv. p. 305. no. 7. tab. 49. fig. 6 larva, 7 cocoon (1901)
(Natal ; on oak, takes Jasminum pubigerum).

Henucha (1) smilaz, Fawcett, l.c. xvii. p. 171. tab. 6. fig. 35 larva (1903) (Durban, on Guava [ Psidium]).

As a rule vinaceous cinnamon, with chestnut median band; but variable
in tint, the brightest specimens having the terminal area of both wings ochraceous.
Antemedian line straight, without an angle belew cell or the angle vestigial ;
the posterior portion of this line of the same tone of colour as the triangular
costal area. Postdistal line forming with costa on distal side an angle varying
from about 60° to 85°. On forewing a triangular costal area from base to near
bent of costa pale, shaded with grey, especially in @, bounded by the median vein
and the median band. In this area a blackish brown costal spot, which represents
the eostal end of the antemedian line, with which the spet is sometimes connected.
The median band on outside deeply incurved below middle, the terminal area
being broader in front of M: than the median band. Vitreous mark variable,
but always large ; somectimes the two arms of the sccond spot meet, separating
a scaled dot. Tormen of hindwing incurved in J, convex in @, even in both
sexes or faintly undulate, in forewing of @ sometimes very uneven,

Scales on stridulation-area of @ mostly curved distad, few lying flat on the
wing, many pointed, and a large number with the upper edgo exeurved near
base (ef. p. 247).

Genitalia : g. Eighth tergite (VIIL t., text-fig. 13) with the apical edge

17
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dentate, and usually blackish, but the median tceth often quite short. Clasper,
ef. text-figs. 12 and 13, Q. Vaginal sclerite, cf, text-fig, 14,

Larva dichromatic: cingulate form yellow (creamy buff in blown speci-
mens), with black rings bearing the black tubercles, spines black, hairs white ;
head entirely red, pronotum, anal segment, thoracic legs and inner surface of
abdominal legs also red; above legs a black, more or less interrupted, stripe.
Short hairs of thorax black. Reticulate form: red, numerous bluish black
spots and dots edged with yellow, smaller than the tubercles and arranged in five
transverse, irregular bands on each segment ; the spots smaller and more irregular

Fic. 12.—Genitalia of Holocera smilux 3 ; ventral aspect.
Fic. 13.—Genitalia of H. smilax 3 ; dorsal aspect.
Fic. 14.—Genitalia of H. smilaxr @ ; ventral aspect, O = aperture.

on segments I. and II. and on underside ; spines pale, hairs white, long central
setae of tubercles dark basally.

Cocoon on bark of trees.

Food-plants: Oak, jessamine (Jasminum pubigerum), guava (Psidium),
according to Fawcett.

Fawcett’s statement that the tubercles are longer in the larva from Durban
than in those from Maritzburg is probably due to an crror of observation. In
the Durban larva figured by Fawcett and Packard (of the reticulate form) the
blue spots are larger than in our specimens, and the tubercles arc represented as
having no long setac, Our examples from Durban have such sctae.

Hab. Cape Provinee northwards to Mombasa, Kilimanjaro, N. Nyasaland,
and N.W. Rhodesia,

In the Tring Muscum a series from: Grahamstown and Transkei, Cape
Province ; Durban, Natal ; Transvaal.

In Mus. Brit. a series from: Cape Province, Natal and Transvaal. Also
from: Mombasa, 1 §; Kilimanjaro, | @; Ulange, Nyasaland, 1 Q; Solwezi,
N.W. Rhodesia, 2 99.

Also a series in Mus. Oxon., Mus, J. J. Joicey, and Mus. Berlin.
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The specimens in the British Muscum from tropical East and Central Africa
are most interesting. They prove that H. smilax and the following species,
H. angulata, are both found in these districts. This fact would render it
comparatively easy for a resident naturalist to prove or disprove the specific
distinctness of H. smilax and II. angulata by breeding from the egg.

2. Holocera angulata Auriv. (1893).

Bolocera smilax, Schaus & Clem., Sicrra Leone Lepid. p. 29 (1893),
Holocera angulate Aurivillius, Ent. Tidskr, siv. p. 201, no. 5 (1893) (Sierra Leone ; Camerun).

The differences from 7. smilax arc not so trenehant as one would wish them
to be. At first sight the two insects appcar to be geographical forms of one
species ; but as they are synpatric in the eastern tropical districts of their ranges,
the cvidence seems to favour the opinion that they have already acquired the
independence of species.

Individually variable from bright cinnamon-rufous to a dull drab-brown,
in the latter case the median band blackish chestnut. Antemedian line of fore-
wing, upperside, usually sharply exangulate on submedian fold, and between
cell and hindmargin narrow and of a slate-grey colour; postdistal line costally
more strongly eurving basad than in /. smilax, forming a smaller angle with the
costal margin. Vitreous mark very unstable: in & sometimes reduced to a
short and narrow line; in @ the second spot often enlarged and triangular,
enclosing a scaled dot ; but usually as in H. smilaz. On hindwing the median
band and the grey lines bounding it less prominent than in H. smilax. Vitreous
spot usually small and transverse in g, mostly not transparent; in @ varying
from being a transparent bar to forming a complete ring enclosing a scaled dot,
in most specimens the vitreous mark an externally open halfring, irregular, and
of variable size.

Genitalia of & as in H. smilex, but the margin of the eighth tergite always
pale and usually armed with one to three lateral teeth only, occasionally with
small teeth along the median portion in addition. Dorsal margin of elasper
more cxcurved than in H. smilax. Q. Median lobe of vaginal sclerite usually
more rounded than in ff. smilax.

Larva not known. Possibly the black larvae found by Sjostedt belong here
(Ludia ? sp., Auriv., Arkiv. Zool. ii. 4. p. 15. no. 45 [1904]).

Hab. Senegal southward to Angola, Mashonaland, Mozambique, Nyasaland,
British Fast Africa, and Blue Nile,

Two subspeeics :

(«) H. angulata angulata Auriv. (1893).

Holocera angulata Aurivillius, Le. (1893) (Sierra Leone ; Camerun); id., Arkiv Zool. ii. 4. p, 14.
no. 42 (1904) (Camerun).

Bolocera (1) angulate, Pothschild, Nov. Zool. ii. p. 50, no. 2 (1895).

Holocera angulata ab. bistricta Strand, fris, xxv. p. 113 (1911) (Camerun).

Holocera angulata var. guincensis Strand, Adrch. Naturg. Ixxviii. A, 6. p. 145, no. 15 (1912) (Spanish
Guinea).
&. Vitrcous mark of forewing not larger than in I1. smiler, usually smaller,

sometimes almost obliterated.  Terminal area of both wings vinacceous (Ridgway,

Nomenel. Colours, iv, 17), on hindwing scarcely at all contrasting with the median
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band. In one of our Gambaga 33 the antemedian line of tho forewing shows
only a trace of the angle on the submedian fold.

Q. Terminal arca varying from bright cinnamon-rufous (contrasting strongly
with median band) to dull drab-brown (not or little contrasting with median
band) ; vitreous mark of forewing very variable, on an average larger than in
H. smilax.

Hab. Senegambia to Angola, oastward to the coast of Portuguese East
Africa,

In Mus. Tring from : Sédhion, Casaman (H. Castell), 1 3 ; Sierra Leone, a
small series ; Gambaga, Gold Coast (Dr. Bury), a scrics ; Prestca and Wassaw
districts, inland from Sekondi, Gold Coast, 7 33 ; Ilesha, South Nigeria (Capt.
Humfrey), 2 33, 1 @; Warri, Niger Coast (Dr. Roth), 1 &, 2 @2, all three dark
brown ; Luluabourg, Kassai (Landbeck), 2 22; Canhoca, Angola (Dr. Ansorge),
13, 19: Solwezi and Mumbwa, N.W. Rhodesia (Dollman), 1 &, 1 @; Sclukwa,
Rliodesia, 1 ' ; Angoni, Nyasaland (Andrews), 1 §; Nairobi, Brit. E. Africa
(Dr. van Someren), 1 3.

In Mus. Brit. from : Sierra Leone and Gold Coast, a small series ; Jebba,
Niger, 1 @; Mt. Mlanji, Nyasaland (Neave), 3 33 and pupa; Mashonaland
(Dobbie), 1 3. Also in Mus. J. J. Joicey and Mus. Berlin.

(b) H. angulata nilotica subsp. nov. (Pl 1, fig. 7 3).

&. Macula vitrea alae anticae magna ; area terminali utriusque alae ochracea.

Hab. Bluo Nile ; 1 @ in Mus. Tring.

Antemedian line of forewing not exangulato below cell, postdistal line as
strongly curved basad costally as in H. a. angulata ; terminal area ochraceous,
this band tapering costad, terminating at SC° the apical lobe of wing being of
nearly the same colour as the median band and but slightly shaded with ochrace-
ous at the margins ; triangular basi-discal costal area shaded with ochraceous ;
fringe with minute blackish vein-dots ; vitreous mark very large, about 4 X 4}
mm., upper spot R!-R? longer in basi-distal direction than broad, with a narrow
and deep incision on distal side, above it in angle between subcostal stalk and
R! a sparsely scaled dot, another dot below R! vitreous ; lower partition R*-R?
of vitrcous mark much longer than upper, strongly curved, its upper arm
elongate-ovate, separated from ochraceous limbal area only by a very thin
chestnut line and its distance from fringe little more than 1 mm, Hindwing
narrow, anal angle produced as in most 33 of II. a. angulata, terminal arca
ochraccous, diffuse at apex ; vitreous mark an exteriorly open ring about 1 mm.
wide, with a vitreous dot abovo it.

On underside the terminal area of both wings ochraccous as above, vitreous
mark of forewing larger than abovoe, tho chestuut dot situated in second spot
isolated, while on upperside it is connected by a thin line with the scaled wing
arca,

Genitalia : Eighth tergite slightly denticulate, with two long spiniform
teeth at lateral angle.

It is almost certain that some of the differences exhibited by this single &
from the Blue Nile are individual ; particularly the ochraceous colouring of the
terminal area can hardly be expected to be a constant character. Tho large
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size of the vitreous mark of the forewing is remarkable, the spot resembling more
that of a Q of H. a. angulata and H. smilax than that of a J.

3. Holocera rhodesiensis Janse (1918) (Pl 1, fig. 6 Q).

3 Q. Holocera rhodesiensis Janse, Ann. Durban Mus. ii. p. 83 (1918) (Salisbury) ; O'Neil, 7%id.
ii. p. 167 (1919) (Salisbury ; descr. of larva ; on Cussonia).

39 Both wings dentate, especially strongly in Q. Deep chestnut shaded
with purple-grey ; a costal patch in median band of forewing, an abbreviated
terminal band on hindwing, the centre of the metanotum and part of the underside
of the abdomen varying from ferruginous to cinnamon-rufous, sometimes the
ferruginous colour mueh extended. Mid- and hindtarsi, exeept segment V., white
like the middle of foretarsus.

Wings : General shape and pattern as in H. smilaz ; antemedian and post-
distal lines purple-grey, conspicuous, but diffuse, antemedian not angulate below
cell, postmedian less incurved below middle than in H. smilax ; vitreous mark
differs in the second spot being slenderer, anteriorly less dilated and posteriorly
not (3) or little (?) eurved distad.

Genitalia essentially as in the two previous species: Eighth tergite less
strongly dentate medianly than in 1. smilax and more than in H. angulata, with
one to three large lateral teeth. The two apical lobes of the clasper of nearly
equal size ; dorsal margin of clasper less incurved than in the previous forms.——
. Vaginal sclerite as in H. smilax, the central eavity smaller (in our only 9).

Stridulation-organ as in H. smilax.

Larva dimorphic: (1) “ Body and tubercles black with long downy hairs
and an inferior double row of salmon-red marks.” (2) “Scgments ringed with
black and white ” (J. O’Neil).

Food-plant : Cussonia.

Hab. Rhodesia and Nyasaland.

In Mus. Tring from : Salisbury (J. O'Neil), 2 33, 1 @; Agoniland, Nyasa
(Andrews), 1 3.

In Mus. Brit. from: Blantyre (Ambruster), 1 Q; Mlanje, Nyasa (Neave),
1 3 ; Salishury, 1 Q.

4. Holocera agomensis Karseh (1896) (PL 1, fig. 15 @, 22 3).

Holocera agomensis Karsch, Ent, Nachr. xxii. p. 253 (1893) (Bismarckburg, Togo, April); Strand,
Iris, xxv. p. 112 (1911).

Ludia nov. ?, O’Neil, Ann. Durban Mus. ii. p. 165 (1919) (Salisbury ; descr. of 3@ and variable
larva).

3%9. Costal half or more of hindwing above and posterior half of forewing
below pink, recalling Ludia. Lines blackish brown ; antemedian line of forewing
exangulate below cell, as in Ludia continuous to costal margin ; postdiseal one
less ineurved than in 1. smilax, the median band therefore less eonstricted below
middle. Discocellular mark of hindwing black, with vitreous centre, the spot
rescmbling the figure 3 with the upper projection truncate. Anal angle of
hindwing less acuminate than in the other spceics of the genus.

g. Antenna with about 15 segments peetinate and 17 non-peetinate.

@. Sealing of stridulation-area guite different from that of the other speeies.
The seales arranged in fairly regular transverse rows, all broad, ereet, more or
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less fan-shaped, apieal margins sinuate and more or less irregular ; the broad
sides of many seales turned towards the wing.

Genitalia: 3. Eighth tergite strongly dentate, as in H. smilax.

(lasper broader than in the other speeies ; its apical sinus more shallow, the
dorsal apical lobe almost effaced ; dorsal fold narrow. Q. Lobe of vaginal
selerite rather longer than in H. smilaz and slightly sinnate at apex.

Larva very variable, 'Neil has taken ‘ no fewer than ten different varieties
of this caterpillar, each of whiel
was quite unlike any of the
others.” Greyish olive with very
broad dorsal band and bright
yellow tubereles ; or blaek mottled
with small yellow and white
spots, and large erimson tuber-
eles; or pure white with the
tubereles bright orange-red; or
pale creamy - ochraceons  with
ochreous - brown tubercles; or
‘“eolours bright yellow and
magenta,”” ete. Double brooded,
adult larva in Oectober and April.
Cocoon very hard.

Food-plants: Uapaca kirki-
ana, rarely on Protea spee.

Hab. (Togoland), Congo,
Nyasa, Rhodesia.

In Mus. Tring from : Luebo
and Luluabourg, Kassai, Congo,
299, Salisbury, Rhodesia (J.

F1c. 15.—Cremaster of pupa g of Ps. suavis §; vontral O’Neil), 1 8, 1¢; Kashitu, N.W.

. aispccg Rhodesia (Dollman), 1 3.

1¢. 16.—Cremaster of pupa of Ps. suavis Q; ventral -

aspect, In Mus. Brit. 10 388, 13 S%Q,

Fia. 17.—Cremaster of pupa of Ludia delegorguei; and some IPUPEE from : Mlanje,
ventral aspect. Nyasa (Neave); Kashitu, Chipe-

Fra. alpSi.;C::Ir:‘::'ter of pupa of Ludia delegorguei; ampa, and Solwezi, N.W. Rho-
desia (Dollman) ; Salisbury (Mar-
shall, O’Neil).

The locality ““ Togo *” given by Karsel is no doubt erroncous.

2. Genus : Pseudoludia Strand (1911).—Typus: suawes.

Holocera Rothsehild (nee Felder, 1874), Ann. Mag. N.H. (7). xx. p. 9 (1907).
Holocera (Pseudoludia) Strand, Iris, xxv. p. 112 (1911) (subgen. nov.).

Conneets Holocera with Ludia, but also has peeuliarities of its own.

d%. Genal groove distinet, as in Zudia. Antennain g with 19 or 20 segments
quadripeetinate and only 7 to 10 non-peetinate ; in Q (text-figs. 22 and 23) simple
as in floloeera-Q, flattened to two-thirds, the segments, particularly thoso in
middle of antenna, slightly constricted before apex, in dorsal or ventral view
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lateral humps being indicated which eorrespond teo the branches of the 3. Fifth
segment of all tarsi in @ with the solo sealed, in @ non-sealed and densely studded
with S-shaped sensory bristles.

Stridulation-scales of @ small, narrow.

Neuration nearly as in Holocera ; forewing with four subcestals, SC* being
present as a short subapieal spur ; D' of forewing, and in @ alse D! of hindwing,
lenger than in Holocera ; C in hindwing of & not recurved at apex.

Genitalia: . Eighth tergite without teeth, but the margin sharp, slightly
blaekish, projecting. Clasper deeply sinuate at apex, on inner side with strongly
chitinised black armature not present in Holocera and Ludia ; ventral margin
with lobe near base, recalling Ludia. Q. Genital sclerite of the Ludie type,
the aperture more proximal than in Holocera and the area behind the vaginal
lobe membranous as in Ludie, not strongly chitinised as in Holocera.

Larva as in Holocera ; dorsal tubereles with one or no seta.

Pupa as in Holocera ; metanotum with two approximate transverse tubereles ;
granulation sharp, granules on sides of median segments more isolated than in
Holocera, with fewer and less evident small folds radiating from each granule ;
eremaster a transverse ridge armed with some teeth (text-figs. 16 and 17).

Hab. East Africa.

One speeies, whieh has on hindwing an orange ring of the Ludia type.

1. Pseudoludia suavis Roths. (1907).

3 9. Holocera suavis Rothschild, Ann. Mag. N.H. (7). xx. p. 9. no. 19 (1907) (Usambara, 3 @, deser. of
larva) ; Jord., Nov. Zool. xv. p. 256. no. 18. tab. 11. fig. 11 3 (1908) (= lilacina).

8 Q. Holocera lilacina Weymer, Ent. Zeitschr. xxi. p. 118 (1907) (Usambara).

38 9. Holocera (Pseudoludia) suavis, Strand, Iris, xxv. p. 113 (1911) (Amani ; Usambara).

3%. Forewing, above, chestnut-purple from base to whitish postdiseal line ;
a large triangular costal area from base to near bent of eosta grey like pronotum ;
terminal area dull einnamon ; postdiscal line costally much less curved than in
Ilolocera, forming an aeute angle with the eosta on the basal side, not on the
distal side.——Costal half of hindwing pinkish vinaceous; median band ter-
nminating at upper cell angle, where it is rounded (asis usual in Ludia) and blackish;
the band bounded by a whitish line ; yellow ocellus somewhat incurved on outer
side, as in Ludig, enclosing a vitreous ereseent edged with black.

In g the forewing faleate, but rather wider at narrowest point than in
Holocera-3 ; termen of hindwing slightly convex, anal angle less acute than in
Ilolocera. In @ the wings shaped almost as in Holocera smilax-Q, but costal
margin of forewing less arched before apex and anal angle of hindwing rather
more obtuse.

Genitalia : 3. Eighth sternite (VIIL. st., text-fig. 19) without median lobe,
its margin not strongly ehitinised. Anal tergite (x.t.) dorsally slightly depressed
along centre, strongly eonvex laterally, but not humped as in Ludia ; apieal
proeess black, bilobate, the lobes rounded, the sinus deeper than in any Ludic
and less deep than in flolocera. 'Tenth sternite (x.t.) broader than in Ludie and
very much broader than in flolocera. Clasper broad from base to apex; its
ventral margin produeed near base into a lobe (L) eorresponding to the ventral
lobe found in all species of Ludia; apex of clasper (text-fig. 20) very broad,
obliquely truneate-sinuate, the apical margin not eontinuous with the ventral
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margin, but continued by a ridge which runs from the ventral angle obliquely
on to the inner surface of the clasper; dorsal apical angle prolonged into an
obtuse process which is slightly concave on inner side. Proximally to apical
margin and about midway between the two apical angles originates a long
sclerite (S, text-fig. 20) which lies flat on the surface of the clasper and curves
dorsad and basad. This sclerite is somewhat prismatical at its base and more
flattened elsewhere, and remains of nearly even width to near apex, which is
rounded-acuminate ; apical portion densely denticulate-granulate.——2. Vaginal

Fia. 19.—Cenitalia of Pseudoludia suavis 3 ; ventral aspect.

IFro. 20.—Clasper of Ps. suavis 3 ; inner surface.

F1o. 21.—Genital sclerite of Ps. suavis @; ventral aspect.

Fic. 22.—Segments 22 and 23 of antenna of Ps. suavis @ ; ventral aspect.
Fi1c. 23.—Segments 11 and 12 of antenna of Ps. suavis @ ; ventral aspect.

sclerite broad in fronti-anal sense ; median lobe larger than in Holocera, truncate-
sinuate, cavity extending to ncar basal margin of sclerite ; aperture placed as in
Ludia in anterior portion of cavity.

Scales of stridulation-area in irregular rows; a large number of the scales
bidentate, some sublinear, but most of them clongate-triangular, small, with the
flat surface turned towards the wing ; costal spiniform scales of hindwing numer-
ous, sharply pointed, differing in size in the same individual, some being long,
some short, with intermediate sizes.

Larva (adult) orange with black belts which bear the black tubereles ; head,
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pronotum, and anal segment also black, as are the thoraeie legs, the outside of
the abdominal legs, and a ventri-lateral stripe.

Pupa, see above. We have several cocoons in a half-cylinder of bark (perhaps
obtained under artificial conditions in a brecding-cage ?).

Hab., Usambara, ex-German East Africa.

In Tring Museum a small series of both sexes, two blown larvae, and some
pupae ; also in Mus, Brit. and the Berlin Museum.

3. Genus : Ludia Wallengr. (1865).—Typus : delegorgues.

Saturnia, Boisduval (nec Schrank 1802), in Deleg., Voy. Afr. Austr. ii. p. 601 (1847).

Saturnia (Henucha ?), Westwood, Proc. Zool. Soc. Lornd. p. 59 (1847) (partim ; Henucha laps. cal.,
instead of Heniocha Hiibn.).

Henucha, Walker, List. Lep. Ins. B.M. vi. p. 1331 (1855) (partim) ; Sonthon., Essai Classif. Lép.
iv, p. 40 (1904) (partim).

Ludia Wallengren, K. Sv. Vet. Ak. Handl. (2). v. 4. p. 25 (1865) (type: delegorguet); Kirby, Cat.
Lep. Het. i. p. 774 (1892) ; Roths., Nov. Zool. ii. p. 50 (1895) ; Auriv., Arkiv Zool. ii. 4. p. 21
(1904) (distinction of genus); Pack., Mon. Bombyc. Moths, iii. p. 149 (1914); Strand, fris,
xx. pp. 110, 119 (1811) (key to specics ; distinctions from Holocera).

3%. Forewing with threc subcostals, SC* and SC* being absent (text-fig. 5).
Antenna of @ pectinate to beyond middle. @ with large patch of modified scales
on underside of forewing ncar tornus and a row of erect spiniform scales at costal
margin of hindwing near apex. Long hairs on tubercles of larva plumose (text-
figs. 8 and 11). Cremaster of pupa subeylindrical, truncate, with apical eirclet
of teeth which projeet laterad (text-figs. 17 and 18).

Frons moderately narrowed orad, varying in width at the genal grooves from
being broader to being a little narrower than the eye is high (measured trans-
versely). Labrum narrow, slightly eonvex, not prominent. Genal groove very
distinet, rounded, deep. Vestige of tongue quite small, the tongue being repre-
sented by two short processes of irregular and variable shape firmly attached to
the sides of the bueeal eavity. Labial palpi united at the base, curved forward,
searcely distinguishable from the frons with the naked eye, becing quite small,
non-scgmented. :

The antennae consist of 32 to 37 segments, besides the scape. In & 13 to 17
segments quadripectinate, the distal 16 to 19 segments with a short lateral
prejection on eaeh side bearing long cilia ; the apical branch of a segment touching
the proximal branch of the next. In @ the proximal half or twe-thirds bipeetinate
(17 to 25 segments), the apical branches of these peetinated segments indicated
as short projeetions, which are often longer than the shaft is broad; shaft in
fresh (bred) specimens dorsally scaled to apex, but as a rule the specimens have
scaling only on the pectinated segments.  Apical sensory cone of distal segments
of both sexes single, truncate, or sinuate, sometimes rugged or subdivided, longer
than in Holocera, especially in @ (text-fig. 2). Epiphysis of foretibia large, in 3
reaching about to three-fourths of tibia, shorter and narrower in @, but even in
this sex extending about to two-thirds. Spurs of mid- and hindtibiae somewhat
shorter than the tibiac are broad when denuded ; hindtibia with one pair only,
as in all the Ludiinae. 'Tarsal segments I. to IV. with some apical spines at cach
side of ventral surface and one or several additional spines further basad, these
additional spines more numerous on segment I. than on the others. Tarsal V.
of @ with the sole non-gcaled, except laterally at base ; near apox of sole a fairly
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dense tuft of stout, curved, sensory hairs on each side. Pulvillus large in both
sexes ; lobe of paronychium broad. Claw without serration or only a suspicion
of it. Organ of stridulation present in all 92 on fore- and hindwing (cf. p. 247).
Vein C of hindwing less curved in @ than in &, distally straight or rccurved.

Neuration : Forewing with three subcostals, all given off beyond cell, or the
first from cell close to stalk of the two others, the short subapical spur SC* of
allied genera absent ; SC! variablo in position, wandering from upper cell-angle
distad until it branches off from SC* (cf. text-figs. 36, 37, 52-54).

Cenitalia: &. Anal tergite (X.t., text-figs. 33, 40, 55) with two smooth,
alossy, more or less globose dorsal swellings, one on each side, close together,
feebly chitinised, more or less projecting anad, partly covering the median lobe
of x.t. ; this lobe black, short, simply triangular with the tip blunt, or rotundate-
truncate with the apex sinuate.  Anal sternite (X.st.) triangular, black, apex
obtuse. Clasper long, broad in proximal half, abruptly narrowed in or before
middle, the ventral margin being abruptly incurved, the lobe (L) proximal to
this large sinus projecting distad, often being prolonged into one or two pointed
processes (text-figs. 61-64). Penis-sheath (P) very slender, without armature ;
its funnel (F) open ventrally. Eighth sternite (VIII. st.) varying according to
species, being acuminate, rounded, or sinuate. Q. Sexual orifice medianly on
a large, strongly chitinised, transverse sclerite, the apical margin of which is
dilated behind the orifice into a large lobe. Area between this sclerite and anal
valves (IX. and X.) membranous.

All species with orange ocellus on upperside of hindwing ; black pupil of
ocellus varying in shape and size from being a thin line or crescent to being a
large rounded spot.

Larva: No essential structural difference between the first and last stages,
but the first stage without definite markings. Appearance woolly in all stages.
Prothorax on each side with three tubercles, upper one small, with hair only or
bearing in addition one spine, third tubcrcle also without spines, second with
spines. Segments II, to X, with three spiniferous tubercles, two above and one
below the stigma, XI. like X., but the dorsal tubercle united with that of the
other side to form a single, larger, median tubercle. Segments II. and III. with
an additional, small, non-spiniferous tubercle above the legs. In the centre of
the tubercles (text-fig. 11) a tuft of long white hairs, about ten on dorsal tubercles,
fewer on the others. Some of these long hairs of the infrastigmatical tubercles
have the base strongly widcned, the incrassation being less conspicuous, or absent,
in the hairs of the dorsal and subdorsal tubercles., Apart from the tubercles the
skin studded with numerous short and long hairs.  All the hairs with the exception
of the short ones somewhat resemble the rays of a feather, being densely covered
all round with thin, hair-like filaments (text-figs. 7-9). The short hairs on head
and body are not pilose, but are studded with short dispersed spikes (text-fig. 6).
The spines of the tubcrcles arc smooth, without projections. Larva known of
very few species.

Cocoon thin but tough, covered with remnants of leaves. Pupa granulose ;
ventral surface of last segment less rough than in Holocera, with a more sharply
defined median groove; cremaster subcylindrical, truncate, the margin of the
apical surface armed all round with a variable number of teeth which project

laterad (text-figs. 17, 18) ; metanotum on each side close to middle line with a
transverse tubercle as in Holocera.

































































































































































































