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ABSTRACT
All the development stages of Cirina forda Westwood, i.e. egg; 1

~o 6 instar larvae; pupa and the adult were described and illustrated
with particular emphasis on the mature, edible, commercially utilized
6th larval instar. Eggs that are in clusters are small, oval, 1.68mm
long and 1.38mm wide. An average of 50 eggs is about 0.065g. C. forda
larva has a dark-brown head and anal shields and greenish-black trunk
with yellow blotches. The pupa is obtect, adecticous, highly
sclerotised, smooth and robust. Two distinct slits occurring on
segments As and A9 of the female pupa represent apertures of the bursa
corpulatrix and the oviduct. The adult is generally brown and has alar
expanse of 10cm with very small eye spots located on both hind wings.
This detailed description is to enhance recognition of the larvae and
to avoid the inedible closely related larval types.

INTRODUCTION
The larvae of Cirina forda Westwood, a pallid emperor moth is one

of the most acceptable food insects in Nigeria (Fasoranti and Ajiboye,
1983). The sale of the larva stage constitute a lucrative trade among
the Nupe tribe of Nigeria who refer to it as "Manimani". The la~val
stage defoliates extensively its sole host plant Vittelaria paradoxa
Gaertn (Sheanut tree)~ an economically important savannah tree (Ande,
1991). Observation indicates however that extensive defoliation may
not lead to tree mortality. The distribution of this insect may be
restricted to Africa (S.E. Stone, personal communication) with records
from Zaire (Bouvier, 1931) ,East Africa (Gardner, 1957), Cameroon
(Darge, 1976) and Nigeria (Golding, 1929; Boorman, 1970; Medler, 1980).
However, earlier descriptions of this insect (Gardner, 1957; Boorman,
1970) are rather sketchy and based of few specimens. Furthermore,
there appears to be no information on either the egg or the pupa
stages. The importance of C. forda larvae as a potential protein
source calls for a more precise descriptive information. The study
therefore attempts to improve the capability of this insect collectors
in recognising C. forda at all stages and in particular the larva and
to reduce the chance of harvesting the inedible, closely related larval
types.
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MATERIALS AND METHODS

Egg clutches of C. torda were collected on V. paradoxa tree from
Mckwa-Bida road (9005'N, 5°59'E) in Lavum local Government area of Niger
state, Nigeria in July 1988. Before eclosion, the eggs were placed o~
cut V. paradoxa twigs enclosed in a wooden cage (30 x 150 x 50cm) and
covered with wire gauze to prevent escape of larvae. The base of the
cage was filled to a depth of 10cm·with 100mm soil to serve as pupation
medium. The foliage was replaced at appropriate time in order to
maintain freshness and promote growth of the larvae.

The external morphology of all stages were described and
illustrated from the following. materials selected randomly from the
reared stock: - 50 eggs i 50 first to sixth instar larvae which were
inactivated in simmering water; 60 live pupae (30 males and 30 females)
that were exhumed from the soil. The pupae were sexed using the
genitalia located on the eight and ninth abdominal segments. Also
examined were 47 adults (22 males and 25 females) which were previously
killed using chloroform and mounted on standard entomological pins.

The general pattern of description adopted followed those of
Peterson (1948), Richard and Davies (1977). Morphometric measurements
were taken along their largest portions, using the Coordinate Axis
Griffin Telescope or an indirect method with a metre rule. All
readings were expressed in millimetres as mean ± S.D.

Gravimetric readings were taken in all cases except the egg stage
where 10 groups of 50 eggs each were utilized. Water on inactivated
larvae was blotted off before weighing. The Mettler sensitive balance
model PC440 was used and all readings expressed in grammes as mean ±
S.D.

RESULTS

Egg
Oval, longer than broad and tapering towards one end; length

1.S3mm - 1.81mm (Mean = 1.68±0.07mm) width, 1.31mm - 1.43mm (mean
1.38±0.04mm). Weight of 50 eggs, 0.049g 0.077g (mean =

0.065±0.010g). Chorion hard, shiny, unsculptured, white to whi"tish-
grey; at times with dark unlocalised spots of different shapes. When
present, the spots occur on all members of same clutch. Micropylar
openings not obvious. Eggs from same female either glue together or to
the substratum, forming an oval cluster in which individual egg
components have varied orientations.

Larva

Cylindrical, eruciform with highly sclerotised head (Fig. la).
First instar: Body length 4.00mm - 5.50mm (mean = 5.56±0.46mm). Head
capsule width 0.90mm - 1.26mm (mean = 1.05±0.07mm) weight 0.0009g -
0.0015g (mean = 0.0011±O.0002g). Head and prothoracic shield black.
Trunk greyish-black dorsally with yellow addorsal line bounded by black
marginal subdorsal stripe. Supraspiracular and subspiracular lines
yellow with disjointed dark-brown spiracular band in between.
Subventral and ventral bands yellow. True legs black. Planta yellow
mesally and dark-brown laterally with light-brown crochets. Suranal
plate dark-brown. Figs Ib and lc show the chaetotaxy of the thoracic
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and abdominal segments. All setae are white and simple. Brown on
papillae, silver yellow sclerotised pinaculum, verrucae or verricule in
groups of three or more. Bristle spines, scolus or chalaza were not
observed.

Second instar: Body length 8.50mm - 13.50mm (mean = 10.46±1.26mm).
Head capsule width 1. 35mm- 1.77mm (mean = 1. 50±0. 08mm). Weight 0.0036
- 0.0091g (mean =0.005±0.0001g). Head dark brown. Prothoracic shield
black. Trunk.blackish-grey dorsally with yellow addorsal line bounded
by black sub-dorsal stripe. Subspiracular, -spiracular region blackish-
grey-greenish yellow ventral region. True legs black. Planta brown
mesally and yellow laterally with brown crochets. Suranal plate light
brown.
Third instar: Body length 13. 51mm - 15.15mm (mean = 14. 46±0 . 53mm).
Head capsule width 2. 28mm- 2. 45mm(mean = 2. 35±0. 06mm). Weight O.064g
- 0.0285 (mean =. 0.0230±0.0013g). Head light brown. Prothoracic
shield black. Trunk greyish-black dorsally with yellow addorsal line
guarded by marginal black stripe subdorsally. Supraspiracular region
yellow \.lith discontinuous black spiracular region. Subspiracular and
subventral regions yellow. Ventral region greyish-black. True legs
black. Planta yellow mesally but dark brown laterally with brown
crochets. Suranal plate dark-brown.
Fourth ihstari Body length 19.20mm - 23.01mm (mean = 21.02±1.27mm).
H~ad capsule widtn 3.20mm - 3.98mm (mean = 3.50±O.17mm). Weight O.104g
- 0.217g (mean = O.174±0.077g). Two forms. of colourations identified.
One group retained the third instar colour distribution but with
reddish-brown head, brown prothoracic and anal shields. The other
group had light-brown head and prothoracic shield. Trunk black
dorsally but discontinuous distally on each segment, due to extension
of yellow patches from addorsal and subodorsal regions, Proximal
addorsal and subdorsal regions black. Subspiracular and spiracular
:-e3ions'black but interspersed with yellow: blotches. Subventral and
··"e::tral regions black and greenish-black respectively. The former
:::'•.•.ever has yellow patches. True legs reddish-brown. Planta brownish-
=-=::. laterally and' yellowish-brown 'mesally with dark-broWn crochets.
~_~anal plate dark-brown.
?;ftn instar: Body length 40.51mm - SO.53mm(mean = 4S.92±2.73). Head
:=.;:sule width 4.26mm - 5.81mm (mean = S.34±0.33mm). Weight O.529g -
: ;':43 (mean = O.792±0.065g) . This instar showed the same colour
::.=:ribution as described for the sixth instar. However, their head,
: r ; ~horacic shield andsuranal plates are paler. Moreover, the
: ~:":3~ound colour is dull with sharp and distinct yellow blotches.
5:..z:b instar i Body length 35.63mm - 66. 70mm (mean = 53. OO±7.58mm).
-::ght O.84g - 1.29g (mean = 1.13±O.04g). Head uniformly pigmented as
:=.~~brown. Antennal, clypeal, labral and labial sclerites dark brown
: _: interspersed with light yellow colours at their joints. Mandibular
= ::'=~ite dark-brown with black distal margins. Thorax and abdomen
;=eenish-black in background. Subspiracular and supraspiracular region
-. -=-3 and A1-Ae covered with yellow or yellow and white blotches which
:: ~.·.'erge dorso-distally at the segmental margin. Prothoracic shield
:~:'e brown, true legs dark brown. Yellow transverse blotches, which
4~; = oin mesally occur on 'Proxima~ventral margins of A2-A6• P'Lant.a dark
: =:'.-:-,laterally, pale brown mesally with brown crochets. A9with



56 A.T. ANDE and J.O. FASORANTI

discontinuous yellow spot m~de from blotches. S11ranal plate and anal
prolegs dark brown.
Head: Uniformly sclerotised, hypognathous with closed front. Length
2.20mm 5.10. mm (mean 3.30±0. 66mm) . Width 5.517 .10mm (mean
6.34±0.80mm). Height 4.SSmm - 7.30mm (mean = S.21±0.60mm). Adfrontal
and frontal sclerites extend 15% and 35% of distance respectively from
clypeus to vertical angle. Adfrontal sclerite t ape rinq towards
clypeus. Frons as broad at base as long. Six ocelli (01-06) comparable
in size. 01,02,03 and 04 nearly contiguous, separated by a distance of
about the width of 04, 04 and Os, 05 and 06 separated by about 4 times
size of 05 (Fig. 2). A pair of 3-segmented antennae with long and short
sensilla on distal end is located latero-ventrally on head capsule
(Fig, 3). Cranial setae as shown in Fig. 4. Mouthparts: Epistoma
arched; height 0.66±0.18mm, width 2.17±0.16mm. Cl about 1.5 times as
long as C2• Labral sclerite emagnate, obtusely notched on meson, of
distal margin. Height 0.S2±0.14mm; width 1.38±0.10mm. Labral setae as
shown in Fig. 5. Mandibular sclerite {Fig. 6) highly sclerotised,
strongly concave with two conspicuous curps and a serrated
inr:onspicuous margin on anterior end. Spinneret on labio-maxilla
complex (Fig. 7), about 3 times as long as width at base and pointing
posterio-ventrally. Thorax: Cylindral, length 4.18mm-13.80mm (mean =
9.77±2.02mm). width 5.84 - 10.21mm (mean = 8.55±1.S2mm), height 5.25mm

9.32mm (mean 7.42±1. 48mm) . Width and height largest on T3•

Prothoracic shield broad, indented medially at its terminal margin.
Prothoracic spiracle oval; length 1.13±0. 33mm; height 1.42±0. 21mm.
Paired, elbowed segmented true legs ending in claws (Fig 8); varied
setal arrangement on each thoracic segment.
Abdomen: Cylindrical composed of 10 segments (AI-Ala); length 24.32-
SO.29mm (mean = 41.21±7.10mm). The lengths, widths and height of each
segments are as shown in Table 1. Paired conical prolegs with
biordinal, homoideous, mesoserially arranged crochets occur on A3, A4,
A5, A6 and Ala' Number of crochets vary between 42 and 52. rriangular
suranal plate on Ala is solidly attached dorso-terminally to A9; length
4.OO±O. 92mm; thickness 2.67±0. 44mm. Ala with an anal slit mesally
between the pair of anal prolegs. Paired oval spiracles present,
laterad on AI-A8, each located usually within 1/3 anterior and 275
dorsad of the length and height of each segment; dimensions as shown in
Table 1. Long, simple and numerous white setae borne on verricle and
verrucae located on the dorsal, lateral and subventral groups of the
trunk. Thus, mature larvae have bushy appearance.

Pupa
Obtect, adectious, highly sclerotised, smooth with stout profile (Figs.
9-11); Body length 29.02mm - 38.S1mm (mean = 33.32±3.09mm) and 25.52mm

34.03mm (mean = 29.4S±1. 75mm) in females and ma l.es respectively.
Weight; male, 0.99 - 2.72g (mean = 1.69±0.37g); female, 1.68g - 3.61g
(mean = 2.47±1.57g) Colouration: Uniformly brownish-black. Head Less
prominent, flexed below thorax; width (ventral measurement across "eye"
region), 9.53+3. 08mm. Vertex, rectangular and contiguous with a
trapezodial frontoclypeal sclerite. Ventrolaterad to the frontoclypeal
sclerite are paired prominent crescent shaped elevations of the
compound, eyes, which has sculptured lateral and smooth mesal regions
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bounded by irregular genae. Antennae represented by paired, dotted,
curved elevations orginating from the vertex; mean length, 10.75±0.71mm
and 11.06±0.98mm in males and females respectively.
Mouthparts: Represented by non-functional labral, mandibular and
maxillary elevated sclerites. Labral sclerite, semi-circular and
prominent; mean width and length 1.41±0 .44mm and O.74±. 19mm
respectively in femalesi 0.79±0.25mm and 0.53±0.44mm and 0.74±0.19mm
respectively in females 0.79±0.25mm and 0.53±0.12mm respectively in
males.

Table 1: Meandimension of abdominal segments and appendages on mature
larvae of C. forda

-----------------------------------------------------------------------
Seg Hei- Width Length Length Width Height Planta Crochet Length Height
me- ght
nt (rnm) (mm) (mm) (mm) (rnm) (mm) Length N\,lmber (mm) (mm)

(mm) (rnm)

Al 7.82± 8.53± 3.37±
1.97 1.16 0.41

A2 S.06± 8.S0± 3.S5±
1.42 0.96 0.67

A3 8.03± 9.05± 4.21± 2.39± 2.04± 2.20±
1.62 1.26 0.67 0.44 0.53 0.53

A4 7.93± 9.l0± 4.76± 2.50± 2.11± 2.11±
1.61 1.60 0.83 0.49 0.35 0.47

As 7.94± 9.10± 4.80± 2.72± 2.23± 2.29±
1.28 1.54 0.36 0.72 0.43 0.33

·"'"15 7.46± S.S4± 4.30± 2.90± 2.20± 2.29±
1.35 1.23 0.95 0.76 0.34 0.34

· 6.51± 7.9S± 4.29±--.-
1.17 1.18 1.24

· 6.32± 7.S1± 3.07
0.89 0.8S 0.44

· 6.20± 6.17± 2.14±.-
0.83 0.64 0.62

· 2.24± 5.77± 3.S6± 3.7S± 2.92± 3.66±-.
8.38 0.86 0.74 0.84 0.98 1.19

0.S6± 1.20±
0.24 0.16

0.92± 1.29±
0.12 0.23

46.30± 0.92:± 1.18±
4.06 0.28 0.17

47.30± 0.95± 1.22±
2.35 0.15 0.22

47.40± 0.92± 1.29±
1.65 0.11 0.12

48.40± o .B9± 1.38±
1.26 0.17 0.23

1.03± 1.32±
0.21 0.12

0.95± 1.47±
0.11 0.34

50 3±
1.25

~~~ifers absent: Mandibular sclerite rudimentary located on mesal sides
=:: labral sclerites. Paired maxillary sclerite elevations originate
::::-::::n base of mandibular and labral sclerites and terminate before point
::: w i nq elevation convergence vent raL'ly , mean length and width
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4.63±O.64mm, 1.31±O.37mm; 5.85±O.83mm, 1.70±57mm in males and females
respectively. Labial and maxillary palpi not evident.
Thorax: Segmentation noticeable dorsally but concealed laterally and
ventrally. Prothoracic segment reduced to a crescent-shaped tergum and
forms the most anterior part of puparium due to the flexed head.
Proximally, at the point of cont.iguity of prothoracic shield and
occipital region of the head are paired medially discontinuous rough
tubercules, extending laterally and ramifying at point of convergence
of proximal and distal margins of tergal plates; a region where the
pair of prothoracic spiracle opens. Elevations of the prothoracic legs
featured between the mouthparts and antennal elevations. Rectangular
and elliptical tergal sclerites of the meso-and metathoracic segments
respectively, have a distinct dorso-medial ridge running through their
length; pair~d transverse tubercules featured within 2/3 of each tergal
sclerite. The paired wing elevations on the thorax originate from the
region of the prothoracic spiracular slit and extend posterio-
ventrally, shielding the pleural and sternal sclerites of the last two
thoracic segments and the first four abdominal segments. It forms a
common medial line of length, S.2S±O.60mm and 6.14±O.S7mm in males and
females respectively. The forewing elevation is however, superimposed
on the hind wing, with the latter represented by a narrow elevated
stripe.

Abdomen: Conical, composed of segments Al-A10; mean circumference
and lengths of each segment are as shown in Table 2. Paired spiracular
openings located on lateral tuber~ules occur on Al to As, the pair on
A3 being rudimentary. In females, As and A9 sternal scleri tes have
medial slits distally and proximally respectively. The slits represent
the apertures of the bursa corpulatrix and oviduct respectively and are
bounded by tubercular foldings (Fig. 12). The genital aperture in
males feature medially on A9 (Fig. 13.) with a pair of tubercules
guarding it. A10 sternum bears anal opening and laterad to this are
paired anal proleg scars. Cremaster short, triangular, rugose, without
pedicel, solidly attached to A10 dorso-medially and guarded laterally
by paired apical tubercules. Crenulate circumferential ridges occur on
the intersegmental margins of A4/AS' As/A6 and A6/A7f and so these
segments are relatively mobile. Scars of abdominal prolegs occur on
sternal plates of As and A6•
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Table 2: Mean circumferences and lengths of the abdominal segments of
c. forda pupae

MALES FEMALES

Segment
Mean Circum- Mean Length

ference
(rnm) (mm) (rnm)

Mean Circum-
ference
(rnrn)

Mean Length

Al 27.7S±4.13 1.8S±O. 46 34.3l±2.20 2.84±0.32

A2 29.2S±4.26 2.06±0.49 36.l3±2.l7 2.8l±0.24

A) 30.69±3.S9 2.06±0.42 37.S0±2.l4 3.30±0.3S

A4 33.94±3.34 2.69±0.S3 38.3l±1.87 3.l9±0.28

A5 32.7S±3.26 2.40±0.33 36.8l±1.8l 2.S4±0.31

A6 30.06±3.46 2.38±0.Sl 34.06±2.3S 2.9l±0.2l

A7 27.81±2.37 1.8l±0.26 29.38±1.86 3.31±0.28

As 24.38±2.l7 2.3l±0.37 2S.2S±2.2S 3.68±0.47

A9 17.7S±2.38 1.16±2.38 19.75±1.66 1.80±0. 23

Alo lS.63±2.72 1.ll±0.32 l6.S0±1.93 1.3l±0.30
-----------------------------------------------------------------------

Adult
Male: Alar expanse, Sl.S0mm - 110.00mm (mean = 97.l4±S.63mm) length,
26.50mm - 32.S0mm (mean = 29.l1±1.83mm); weight, 0.30 - 0.S2g (mean =
0.39+0.60g) (Fig. 14).
Female: Alar expanse, 97.50mm - 124.00mm (mean = 109.32±7.21mm) length,
30.00mm - 36.00mm (mean = 33.00±1.86mm); weight 0.64g - 1.92g (mean =
1.:?0±0.43g) (Fig. IS).

Colouration: Monocolured, varying from light brown to rusty brown.
Small transparent paired fenestrata occur on forewing, while
inconspicuous dark marginal line occur on both wings, and pa ired
monocoloured eye spots on the hind wings. The scales on which the
colours are borne are of two types, flat and hairy (Figs. 16 and 17).
The former occur allover the body surface, while the latter form tuftf
readily observed on the dorsal regions of the head, thorax, termina]
region of abdomen and the ental regions of wing margins. Head: Small,
slightly bent beneath a massive thorax. Frontoclypeus triangular ane
guarded by a pair of spherical' compound eyes laterally. Ocelli an
wanting. Antenna with 33 segments and whorled opposite b i.pect i na t :
rami. Female antenna filiform (Figs 18 and 19), mean lengtl
11.38±0. 58mm; male antenna plumose (Figs 20 and 21), mean Lenq t r
11.81±O.75mmi mean width 2.25±0.46mm.
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Figs. 9 - 15. External :features of pupa and i_ago' 9, pupa (ventral); 10, pupa
(dorsal); 11, pupa (latera!); 12, f_ale pupa (genital region);
1), _ale pupa (genital region" 1"', :fe_ale i_ago (whole); 15,
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Mouthparts: Rudimentary, represented solely by a labium with a pair of
labial palpi (Fig. 20).

Thorax: Cuboidal, compact with busy hairy scales. Dorso-medial
region is however devoid of scales especially in males. The two pairs
of wings are connected by an amplexiform coupling apparatus. The wings
show marked difference in size and venation (Figs. 23 and 24). The
outer margin of the male forewing is drawn in a sickle, while the hind
wing has a trailing distal margin (Fig 24). Ventrad on thorax are
three pairs of jointed limbs, with five segmented tarsi, ending in
curved claws subterminally. The shortest pair of limb, i.e. Tl presents
a slightly mobile coxa and an epiphysis.
p~domen: Eight visible segments (Ai to As); female mean length
22.75±1. 28mm; male mean length, 19. 06±1. 70mm; scales are uniformly
distributed on every segments, but are wanting on the ventro-medial
region of males. Dense hairy scales however occur at the terminal
region, shielding some parts of the genitalia. In females, two widely
separated openings representing the ostium bursae and papillae anales
occur on As and A9 respectively (Fig. 25). The latter is completely
concealed by the hairy tuft. No protusible ovipositor was observed.
Fig. 26 shows that A9 sternum in males carries a pair of highly
sclerotised valves, guarding the vesica of the penis while sclerotised
tergum on Alo is concealed.

DISCUSSION
Gardner (1957) description of C forda larvae as having a

background colour partly concealed by close yellow mosaic platelets
void of tubercules with long fine hairs agree in most parts with the
descriptions for the late larval instars as reported in our ·study.
A.gain, the black head and anal shields (J.D. Holloway, personal
communications) could have been from the early instars, since this
study has shown that head and anal shield colouration undergoes changes
from black to brown with age. The pinkish yellow transverse bands also
reported by J.D. Holloway (Personal Communications) were however not
observed on the larvae we studied. The dense coating of secondary
hairs on the larva indicates that C. forda is a recent distrysian
Saturniid (Hinton, 1946). The relatively smaller adult wing expanse,
pale pinkish-orange colour and in particular the absence of "eye" spots
(Boorman, 1970) also suggest that there is probably various types of C.
forda, as the insect is distributed widely in Africa. It is however
observed that Boorman (1970) description was based on a very few
specimens. Significantly, this study additionally provided baseline
information on the structure of egg and pupa of C. tordtv, an
information hitherto not elucidated.
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