





































































































































































































































































































































































































































































































































































































Elektronmikroskopievereniging van Suidelike Afrika PRETORIA (1978)

SEM MORPHOLOGICAL INVESTIGATION OF INSECT LARVAE AND EGGS
USING ABBREVIATED PREPARATIVE TECHNIQUES

+ ++
R.H.M. Cross & M.W. Mansell

+ Electron Microscopy Unit, Rhodes University, Grahamstown
++ Plant Protection Research Institute, c¢/o Department of
Zoology and Entomology, Rhodes University, Grahamstown

Much emphasis is placed upon the importance of using the ' correct'
preparative procedures for SEM examination of biological specimens.
Whilst the importance of achieving accurate results without the introduct-
ion of artefacts is paramount, it is not always necessary to use expensive
and time-consuming techniques in order to realise this objective, provided
that sufficient control methods are applied to ensure the wvalidity of the
results.

Insect larvae in general, and particularly those of the Crocinae
(Neuroptera, Nemopteridae) (the subject of this investigation), have a
hard and resilient cuticle especially in the regions of the head, thorax
and terminal segments of the abdomen. These areas are able to withstand
the vacuum environment within the SEM after minimal pretreatment showing
little distortion or other artefacts. The abdomen does become swollenbut
this tends to offset to a certain extent the shrinkage caused by air-drying
from 80% alcohol. More specific morphological features (Figs. 2 & 4) such
as palps, antennae, etc, appear to suffer no discernible distortion. The
eggs of the Crocinae (Figs. 1 & 3) have a resilient chorion and most
specimens are also able to withstand the SEM environment without pretreat-
ment.

Larvae of several species of Crocinae were killed in HCN vapour and
transferred to 80% alcohol for a minimum of 2 hours during which they were
subjected to a brief period (about 30 sec.) of ultrasonic cleaning. They
were allowed to dry in air on filter paper, were fixed to specimen stubs
and transferred to the SEM. In some cases improved results were cbtained
if the larvae were lightly sprayed with a conducting film aerosol Jjust
prior to SEM observation. SEM examination was carried out at low accel-
erating voltages (6 - 8 kV) with beam currents in the region of 5 x 10~ "
amp. As this was purely a taxonomic investigation high magnifications
were seldom necessary but it was possible to obtain acceptable micrographs
at screen magnifications of up to 5000x. Higher magnifications would no
doubt have been possible but were not required. Eggs were subjected to
the same preparation as the larvae with the exception of the HCN vapour
treatment which was not necessary.

Apart from the obvious advantages of low cost and speed, a further
advantage of the use of this abbreviated technique is that specimens can
be returned to an apparently unchanged 'wet' state when replaced in 80%
alcohol after SEM observation, thus permitting subsequent dissection and
light microscopy if required.
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Genus SDGRASSA Navas_: CENTRDCLISIS Navas

Genus SUCA Navas, 1921.

Suca Navas, 1921a:299. Type-species by original designation
= Suca delicata Navas 1921a:299,

Suca Navas; Markl, 1954:248.

Suca delicata Navas, 1921,

Suca delicata Navas, 1921a:299. "Colonie du Cap:
Steynsburg”". (Cape Province).
Type-MP. EXAMINED.

< Genus SYNGENES Kolbe, 1898 '
Syngenes Kolbe, 1898a:15. Type-species by original designation

éi and monotypy = Acanthaclisis debilis
4 Gerstaecker, 1888:100.

Genus SYMMATHETES Maclachlan = LACHLATHETES Navas I
|
x

Syngenes Kolbe; v.d. Weele, 1907:266.

_ Syngenes Kolbe; Banks, 1911:5.

; Syngenes Kolbe; Navas, 1912b:51

. Syngenes Kolbe; iEsben-Petersen, 1916:15.

Syngenes Kolbe; Esben-Petersen, 1920:26,

|
|
|
|
|
|
\
Syngenes Kolbe; Fraser, 1951:352. . |
i
7

Syngenes Kolbe; Markl, 1954:230, 231.

Syngenes longicornis (Rambur, 1842)

Acanthaclisis longicornis Rambur, 1842:382. No locality.
Type-IRSN., EXAMINED.

Myrmeleon longicornis (Ramb.), Walker, 1853:320.
Acanthaclisis longicornis Ramb.; Hagen, 1B60:363.
Acanthaclisis longicornis Rbr.; Hagen, 1866:379.
Acanthaclisis longicornis Rambur; Maclachlan, 1873a:132.
Acanth [aclisig longicornis Ramb.; Gerstascker, 1885:13.

Acanthaclisis inquinats Gerstaecker, 1885:11. "Congo". '
(Zaire). Type-ZIMG. Photograph |
of type EXAMINED. |
Synonomised by v.d. Weele, 1907:267. i

Syngenes longicornis (Rambur), v.d. Weele, 1907:266.




















































F. ent. Soc. sth. Afr. 1973
Vol. 36, No. 1, pp. 133137

The first record of a larval nemopterid from southern Africa
(Neuroptera: Nemopteridae: Nemopterinae)

by

M. W. MANSELL
Department of Zoology & Entomology, Rhodes University, Grahamstown

The first larvae of the family Nemopteridae (Order Neuroptera) to be
recorded from southern Africa, were recently collected near Nossob Camp
in the Kalahari Gemsbok National Park, South Africa.

One larva pupated and upon emergence, the adult was identified as
Derhynchia vansoni Tjeder. An account of the morphology and aspects of the
biology of the final instar larva of D. vansoni is given.

INTRODUCTION

The Nemopteridae of southern Africa have been monographed by Tjeder
(1967), but his account deals exclusively with adult specimens as the larvae were un-
known. Recently, three larvae belonging to the Nemopteridae were discovered in the
sand dunes near Nossob Camp in the Kalahari Gemsbok National Park. One larva
pupated and upon emergence of the adult it was identified as Derhynchia vansoni Tjeder.
Two adult males of the same species, which is figured by Tjeder (1967), were collected
at the same locality. The adults of this species are characterized by complete lack of
a rostrum, highly reduced mouthparts and short antennae.

According to Tjeder (1967), the only information on the immature stages of the
sub-family Nemopterinae, which includes D. vansoni, is a description of the egg and first
' instar larva of the Pyrenean Nemoptera bipenmis (Illiger), and a description of, what is
possibly, the third instar larva of the Australian Chasmoptera huiti (Westwood). There is
no information on the biology of the Nemopterinae. Much is known about the immature
stages of the other sub-family, the Crocinae, including species which occur in Egypt
and this information has been reviewed by Tjeder (1967). Nothing is known concerning
the immature stages of the Crocinae occurring in southern Africa.

The following account of the morphology and aspects of the biology of D.
vansoni larvae is the first for immature nemopterids from Africa, south of the Sahara..

THE FINAL INSTAR LARVA OF DERHYNCHIA VANSONI TJEDER

Length of body 10 mm, width at metathorax 5 mm, width of head 1,7 mm,
length of head 1 mm. Thorax and abdomen creamy white with four longitudinal
flavous bands dorsally and one laterally, anterior region of prothorax unpigmented,
head uniformly pale fuscous.

Hzabp (figs 1 & 2) oval, about one and a half times as wide as long. A Y-shaped
epicranial suture visible on dorsal surface. Anterior margin smooth, with irregularly
arranged, slender sectae. Dorsal surface smooth, convex, with sparsely arranged setae.
Lateral margins covered with long, slender setae. Ventral surface smooth, convex,
covered with long, slender setae. A clearly visible suture present along the ventral
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mid-line. Eyes absent. Antennae (fig. 3) two segmented, basal segment short and
cylindrical, terminal segment longer, clavate and bearing a delicate terminal bristle.
Mandibles (figs 1 & 2) as long as head, evenly curved, stout and bulbous at bases,
tapering acutely near apices. Proximal two thirds of mandibles light fuscous, apices black.
Devoid of teeth or papillae. Maxillae (fig. 2) reduced to single blades fitting into ventral
grooves of mandibles to form suctorial tubes. Labium (fig. 2) appears to be reduced to
single plate, possibly due to fusion of gula, mentum and submentum (Crampton, 1921).
Sutures indistinct. Labial palps four segmented situated laterally on plate. Basal
segment large, terminal segment elongated, fusiform with pit-shaped sense organ near
apex.

Trorax. Prothorax (fig. 1) with narrow anterior region bearing legs. Pos-
terior region wider. Spiracles absent. Meso and methathorax (fig. 1) both superficially
similar, much wider than long. Mesothorax lacking spiracles, metathorax with laterally
placed, circular spiracles. Legs (figs 4a, b & c) short, stout with elongated coxae.
Prothoracic legs (fig. 4a) with well developed claws and fused tibia and tarsus. Meso-
and metathoracic legs (figs 4b & 4c) with distinct tibia and tarsi but tarsi much reduced,
claws very weakly developed. Tibia and tarsi of all legs bearing spines. Coxae of meta-
thoracic legs with projections overlying trochanters. All tarsi lack empodia.

ABDOMEN (fig. 1) ten segmented, tapering posteriorly. Segments 1 to 6 morpho-
logically similar with laterally placed spiracles. Segment 7 narrow, bilobed and closely
associated with segment 8 which is coniform and covered ventrally with short, stout
setae. Segments 9 and 10 much reduced and telescoped into segment 8; together
forming the spinneret. Dolichasters absent.

MATERIAL EXAMINED. Three final instar larvae, near Nossob Camp, Kalahari
Gemsbok National Park, 9.i1.1972 (1) and 23.x1.1972 (2) M. W. Mansell. One (9.11.1972)
pupated and adult emerged. 2 larvae preserved. All material deposited in Albany
Museum, Grahamstown.

HABITAT AND BEHAVIOUR

The larvae were collected by sieving sand on the crests of sparsely vegetated
dunes in the Kalahari Gemsbok Park, an area which receives between 150 and 300 mm
of rainfall per annum (Leistner, 1967). Fig. 5 shows the habitat in which the larvae
were found. According to Leistner (1967), the highest mean soil temperatures at a depth
of 30 cm occur during January and February when temperatures reached between
30 and 32°C and the lowest during July (11 to 12°C). When the air temperature was in
the region of 40°C, the surface heated up to 70°C but at a depth of 2,5 cm the temperature
was about 10°C lower. The larvae were all encountered living freely in the sand 15 to
25 cm beneath the surface in the vicinity of the grass tufts shown in fig. 5. The particle
size of the sand in which the larvae were found measured between 0,02 and 2,0 mm in
diameter (Leistner, 1967), and the sand was characteristically red in colour.

The most remarkable behavioural feature of D. vansoni larvae is the manner
in which they burrow into the sand. Unlike myrmeleontid larvae which burrow back-
wards, these larvae enter the sand head first. The head and prothoracic legs are used to
tunnel into the sand until the prothorax is covered, the ventral surface of the 8th
abdominal segment is brought into contact with the sand by a contraction of the body.
When the body is expanded the 8th abdominal segment exerts a thrusting force which
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not cavernicolous but live freely in sand. They are morphologically well adapted to a
completely subterranean mode of existence. The antennae are reduced to two segments
and are held close to the head. Eyes appear to be completely absent but may be reduced
to a state where they are not visible under the light microscope. Unfortunately, paucity
of material precluded the use of scanning electron microscope studies. The long setae
prevent sand particles from impinging upon the body surface and ensure that a layer
of air surrounds the larva. This may function as an insulating layer.

The legs are well adapted to a burrowing habit in that it is the prothoracic
legs which are the principal digging appendages, a situation similar to that found in
other burrowing insects. An interesting comparison may be drawn with the Myrmeleon-
. tidae in which all the known larvae burrow backwards into the sand and utilize the
. metathoracic legs as the principal digging appendages. In this case the tibia and tarsi
of the metathoracic legs are fused whereas in D. vansoni, this particular adaptation is
manifest in the prothoracic legs.

The habitat of larval D. vansoni is also occupied by several non-pit building
larval myrmeleontid species, but it is unlikely that they compete for food as the myrme-
leontids live near the surface and feed on surface dwelling insects whereas D. vanson:
larvae are found well below the surface.
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The larva of Laurhervasia setacea (Klug),
(Neuroptera: Nemopteridae: Crocinae) from southern
Africa

by
M. W. MANSELL

Department of Zoology & Entomology, Rhodes University, Grahamstown

The larva of Laurhervasia setacea, which possesses a strikingly elongated
prothorax, is described from southern Africa. This is the first record of crocin
larvae from the region and a brief account is given of their biology.

INTRODUCTION

The first crocin larvae to be recorded from southern Africa, were found in a
small cave in the Aurus mountains of South West Africa during October, 1974; the
larvae were reared and the adults identified as Lauwrhervasia setacea (Klug). Additional
larval material has subsequently been collected from several localities in South, and
South West, Africa. Like the larvae of Pterocroce storeyi With. and Klugina aristata (Klug)
from Egypt, Pterocroce troglophilus Pierre from Algeria and Dielcroce joppana (With.) from
Israel, the larvae of L. setaces have an elongated prothorax, long, slender legs and a
cave dwelling habit. Subsequent to the initial discovery, at least four other species of
larval Crocinae have been collected in southern Africa, ranging from a species
resembling Croce filipennis (Westw.) with a short prothorax, through to a species with a
prothorax longer than that of P. storeyi.

These remarkable insects have been known since 1833, when Roux (cited by
Tjeder 1967) published an illustration of a larva which he found living in a rock tomb
near Giseh in Egypt. He named the insect Necrophilus arenarius, but did not associate it
with the Nemopteridae, placing it instead in the ‘Apteres hexapodes’ (Tjeder 1967).
Westwood (1840) (cited by Tjeder 1967) first suggested that the larva belonged to the
Nemopteridae, and subsequent authors, whose work.is reviewed by Tjeder (1967),
have confirmed this and have added considerably to the information on crocin larvae
from the middle eastern countries and India.

Although adult Crocinae are known from southern Africa, Australia, South
America and Socotra Island, nothing was known of their larvae and in his monograph
on the southern African Nemopteridae, Tjeder (1967) described six species belonging
to the Crocinae, but based this only on adult specimens. ‘

The following account of the morphology and aspects of the biology of larval
L. setacea is derived from observations on 117 specimens from eight localities and deals
mainly with third instar larvae, although reference is also made to the earlier instars.
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THE LARVA OF LAURHERVASIA SETACEA

The three larval instars are morphologically similar, differing only in size
(Table 1) and coloration.

TaBLE 1. Mean measurements (mm) for L. setacea larvae. The range is given in brackets.

Instar Ist 2nd grd
Number of
larvae 5 12 100
Head width 0,36 0,59 0,97
(0,36) (0,56-0,60) | (0,88-1,08)
Head length 0,35 0,56 0,93
(0,32-0,36) | (0,52-0,60) | (0,84~0,96)
Mandible 0,49 0,75 1,31
length (0,48-0,52) | (0,68-0,80) [ (1,16-1,40)
Prothoracic 0,62 1,26 2,50
length (0,60-0,64) | (1,20-1,36) | (2,28-2,84)
Body width* 0,96 1,43 2,90

(0,86-1,06) | (1,20-1,60) | (2,16~3,48)

Body length* 2,86 4,53 8,60
(2a52—3’0) (4a16—5728) (7720—10972)

* Variable, dependent on feeding and state of maturity within the instar.

Heap (figs 1—3). Triangular in shape, slightly wider than long, tapering
posteriorly. Surface covered with raised papillae each bearing a dolichaster and
interspersed with smaller papillae (fig. 3). Well-defined tentorial pits situated on the
dorsal surface. Third instar larvae (fig. 1) characterized by conspicuous brown
triangular marking on the dorsal surface, lateral and posterior regions usually light
brown and ventral surface pale buff. Second instar with dorsal surface mainly brown,
triangular marking not discernible, but with a well-defined epicranial suture. First
instar with dorsal surface of head uniformly brown and with a well-defined epicranial
suture. Eyes, each comprising seven facets, six lateral and one ventral. Antennae (fig.
2) consisting of a stout basal segment supporting a delicate, segmented flagellum of
which the proximal and distal segments are long, the latter bearing three delicate
apical bristles. The intermediate segments are short and vary in number from five to
seven. Mandibles, longer than head, devoid of teeth, curved near the apices and
bearing dolichasters along the basal third. Maxillae reduced to a single blade, fitting
into the ventral surfaces of the mandibles to form the suctorial tubes. Maxillary palps
absent but cardo and stipes distinguishable. Labium reduced to a single median plate,
bearing three-segmented labial palps on each side; basal segment large and flattened
(probably the palpiger), middle segment short, dilating apically, terminal segment
fusiform, tapering to an acute tip bearing an oval pit sense-organ on the dorsal surface.

~
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Traorax (figs 1 & 4). Prothorax markedly elongate, composed of three
distinct regions. Anterior region elongated with two lateral fuscous streaks in the
centre, and dilating apically with two fuscous markings on the dorsal surface of the
dilated area. Mid region wider, divided into tergite and sternite (this division not being
discernible in the anterior region); articulating with the anterior region and bearing the
prothoracic legs; fuscous markings on the posterior surfaces. The posterior region short,
unsclerotized and incorporated with the rest of the body and bearing two spiracles
laterally. Dolichasters and sensory hairs are present on the posterior region of the
prothorax which has the cuticle thrown into stellate folds (fig. 4). Anterior and middle
regions of the prothorax with rows of sparsely arranged dolichasters. Mesothorax
quadrate in shape, metathorax similar but wider. Two large fuscous markings present .
on the meta-tergites with smaller irregular markings on either side of the midline.
Ventral surface of thorax pale creamy white. Cuticle of stellate conformation, similar to
the posterior region of the prothorax. A spiracle is present between the meso- and
metathorax, but is difficult to discern. Legs, long and slender, light brown in colour
with the proximal regions of the tibiae slightly darker. Sparse rows of dolichaster-
bearing papillae present on the legs and sensory setae occur at the articulations. Tarsi
one-segmented terminating in claws. Ventral surface of tarsi with two rows of four
spines each.

ABpoMEN (figs 1, 5 & 6). Ten-segmented. Segments one to seven similar to
each other, becoming progressively smaller with segment seven short and broad; each
bearing lateral spiracles, similar to the prothoracic spiracles, with minute openings
covered by a complex structure (fig. 5). Segment eight cone-shaped, bearing numerous
fusiform dolichasters on the tergite and sternite (fig. 6). Segments nine and ten
telescoped into segment eight, together forming the spinneret. Segments seven and
eight almost completely fuscous dorsally and the abdominal sternites uniformly pale.

MATERIAL EXAMINED. 117 larvae, SOUTH WEST AFRICA, Aurus moun-
tains, 27° 27'S., 16° 05’E., 19 larvae, 23.x.1974; Ai Ais, 27° 56'S., 17° 31'E., 21 larvae,
1.1.1975; near Fish River Canyon, 27° 52'S., 17° 45'E., 1 larva, 15.vil.1975, all M. W.
Mansell. CAPE PROVINCE, 20 km south of T'wee Rivieren, 26° 39’S., 20° 37'E., 10
larvae, 28.xii.1974; ‘Kromrivier’ farm, Cedarberg, 32° 32’S., 19° 18’E., 11 larvae,
4/5.1.1975; Seven Weeks Poort, 32° 25'S., 21° 24’E.; 5 larvae, g.1.1975; 10 km north of
Prieska, 29° 40'S., 22° 30'E., 8 larvae, 17.vil.1975, all M. W. Mansell; ‘De Hoek’ farm,
Oudtshoorn Dist.. 33° 23’S., 22° 11'E., 42 larvae, g1.viil.1975, A. J. Urban & S. B.
Malcolm.

BIOLOGY

The larvae of L. setacea were all found in small, low (¢. 1 m high), shallow
caves or under rock overhangs, the feature of their habitats being that they offer
complete protection from rain, direct sunlight and wind. Crocin larvae have not been
found in habitats subjected to wind or draughts. In the field and the laboratory larvae
will move away if an airstream is directed towards them, and only caves in which there
is no through draught appear to be inhabited by these larvae. The larvae live among
accumulated sand, dust and debris on the floors of the caves. The caves were usually
inhabited by animals such as bats, hyraxes, porcupines, small carnivores, etc., and the
debris which they provide harbours and attracts small invertebrates. Insects such as
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Psocoptera, Thysanura, Coleoptera (Dermestidae), Hymenoptera (Formicidae), Isop-
tera and arthropods including Isopoda and Acari are abundant in caves occupied by
crocin Jarvae and probably constitute their principal source of prey.

The larvae of L. sefacea, like the larvae of other Crocinae, are able to move
both backwards and forwards with great agility and are also capable of climbing
vertical cave walls, often using this ability to escape when disturbed. Normally they lie
concealed among the dust and debris in the cave with the abdomen buried in the
substrate, leaving the head and thorax exposed. The whole insect is covered with a
layer of fine dust, which enhances concealment, making the larvae very difficult to
detect as long as they remain motionless. They only appear to move when disturbed or
if in pursuit of prey. In the laboratory, they remain motionless for long periods of time,
sometimes up to a week or more, similar to other species described by Tjeder (1967).

Unlike mymeleontid larvae, which rely on a fast strike and rapid subdual of
their prey, L. sefacea larvae approach sluggish or immobile prey cautiously and then
slowly insert the mandibles as described for K. aristaia by Hafez & El-Moursy (1964).
Sudden movement of the prey will usually elicit a rapid retreat by the crocin larva. In
the laboratory, they have been fed on Isoptera (Trinervitermes trinervoides (Sjost.)),
Psocoptera, Diptera (Drosophila), larvae of Dermestidae, Formicidae and small Homo-
ptera such as Aphididae. They will often feed upon prey much larger than themselves
provided it has been immobilized, and this seems to indicate that they do not rely upon
their own ability to subdue and kill prey, but could be regarded mainly as scavengers.
They can, however, detect moving prey and will sometimes leave their places of
concealment to pursue it. These larvae do not ‘overfeed’ if presented with excess food,
as is often the case in myrmeleontids, and this supports the supposition that they are
scavengers. The duration of the three larval instars is from two to three years
depending upon availability of food.

Pupation takes place in a spherical, silken cocoon (diameter 5 mm) which is
impregnated with sand grains on the exterior surface. During cocoon spinning, the long
prothoracic region of the larva is gradually resorbed, thereby facilitating its accommo-
dation within the cocoon. The extremely long hind wings are coiled and folded across
the body of the pupa as described by Pierre (1952) for P. troglophilus. In the field,
cocoons were found lying freely on, or just below the substrate surface or sometimes
attached to the walls of the caves. At eclosion the cocoon is breached by the pupa
biting a hole through the silk and forcing the head and thorax through the opening.
Once the head and thorax of the exarate pupa protrude from the cocoon, the pupa
moults into the adult, leaving the pupal exuvium wedged in the eclosion aperture. The
meconium is then voided and the adult seeks a vertical surface to cling to while the
wings expand and harden.

There are close parallels between L. setacea from southern Africa and the
northern species, P. storeyi, P. troglophilus, K. aristata and D. joppana. They are all cave
dwellers, living in shallow caves or at the entrances of deeper caves and they subsist on
comparable prey. The behaviour of L. setacea larvae is also similar to that described for
K. aristata by Hafez & El-Moursy (1964) and for P. storeyi by Eltringham (1923).

Although Crocinae have not been recorded previously from central Africa
(Tjeder 1967), it is possible that the northern and southern populations are linked
through species occurring down the Rift Valley as evidenced by the recent discovery of
crocin larvae at Nkudzi Bay (14° 24’'S., 35° 12'E.) on Lake Malawi. This could account
for the similarities between the two populations.
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A new genus and species in the Crocinae
(Neuroptera: Nemopteridae) from southern Africa

by
M. W. MANSELL

Plant Protection Research Institute, c/o Department of Zoology and
Entomology, Rhodes University, Grahamstown, 6140

A new genus and species, Tjederia namaquensis, is established for an unde-
scribed crocin reared from larvae collected in the Cedarberg mountains, from
Namaqualand and from South West Africa. This new taxon is compared with
other Crocinae from southern Africa, and an account is given of the egg and
larval stages.

INTRODUCTION

In his monograph on the Nemopteridae of southern Africa, Tjeder (1967)
described six species in two genera, Laurhervasia Navas and Concroce Tjeder, within the
sub-family Crocinae. These descriptions were based on adult specimens only, as the
larvae of the southern African species were unknown. Larval Crocinae have subse-
quently been found in the sub-region (Mansell 1976) and several undescribed species
have now been reared from field-collected larvae. The adults of Tjederia namaquensis gen.
et spec. nov., differ from those of the two established genera in several respects and the
larvae also differ from those of Laurhervasia and Concroce. Although larval characters
have not been widely used in the definition of genera, they are probably of considerable
importance. In addition to descriptions of the adults and larvae of 7. namaquensis, this
account deals with the morphology and hatching of the egg.

The name Tjederia is proposed in recognition of the invaluable contribution
made to our knowledge of southern African Neuroptera, in particular the Nemopteri-
dae, by the great Swedish neuropterist, Bo Tjeder.

TJEDERIA gen. nov.

Type-species: Tjederia namaquensis spec. nov.

Rostrum long; antennae about one third the length of the forewing. Males
lacking bullae in the wings. Both sexes usually have two cross-veins between R and M
before Rs in the forewings, and g or 10 radial cross-veins. Veins 1A and Cu2 unite and
do not fuse with Cura before reaching the hind margin of the wing; pterostigma
distinct; hindwings about 3 times longer than the forewings. Pleuritocavae absent.
Males with tergite g entire, not divided dorsally. Females with lateral plates of sternite
8 fused with gonapophyses laterales. Larva with an extremely elongated prothorax
(about 3,5 times the length of the head) and strongly tapered head.
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Figs 1-6. Tjederia namaquensis gen. et spec. nov. 1—5. Male specimen from Graafwater. 1. Apex of
abdomen, lateral view. 2. Apex of abdomen, dorsal view. 3. Gonarcus and parameres,

lateral view. 4. Sternite g, ventral view. 5. Gonarcus and parameres, ventral view. 6.
Female specimen from Pakhuis Pass: apex of abdomen, lateral view.

Ar — arcessus; Epr — ectoproct; Gl — Gonapophyses laterales; Gs — gonarcus; Gsa —
gonosaccus; Lpl — lateral plate of sternite 8; Pa — paramere; IX - sternite; 8, g ~
tergites.




Mansell: New genus and species of Crocinge 197

Tjederia namaquensis spec. nov. figs 1—13

ApuLTs. (figs 1-8). Sexes alike, males usually with narrower forewings than
fernales. Size (mean measurements in mm from 21 specimens — range in brackets):
length of body 7,9 (6,7-9,0); forewing 12,8 (11,5-14,0); hindwing 35,3 (31,0-43,0);
antennae 3,6 (3,0—4,4); rostrum 1,6 (1,4-1,9). Holotype & 7,7; 12,2; 36,0; 3,2; 1,4
respectively. Allotype % 8,3; 13,4; 37,0; 4,2; 1,8 respectively.

Head (fig. 7). Creamy white with a shiny black macule (but pale in holotype)
covering the raised portion of the frons above the antennae, diverging posteriorly to
form a lighter V-shaped marking. Mouthparts pale yellow, clypeus pale proximally,
light brown distally, genae and labrum dark brown. Antennae uniformly brown, darker
towards apex with scape and pedicel diffusely light brown. Flagellar setae black.

Thorax. Uniformly brown, paler ventrally. Prothorax with long black setae
along margins and shorter setae on dorsum. Meso- and metathorax with sparsely
arranged short black setae on dorsum. Legs yellowish with brown annulations proxi-
mally on tibiae. Tarsi five-segmented with proximal tarsomere longer than the com-
bined length of the other four. Paired claws pale brown. Legs densely covered with
short black setae. Forewings (fig. 8) with distinct pterostigma formed by incrassate
veins, brown proximally, creamy distally. Veins pale brown with black setae. Two
cross-veins usually present between R and M before Rs and g (rarely 8-13) radial
crossveins between R and Rs before the clear area below the pterostigma. Vein 1A
fused with Cuz for almost its entire length. Hindwings narrow, without dilations, pale
brown proximally, becoming paler towards extremities. Bullac absent from wings of
males.

Abdomen light brown with tergites darker along the posterior margins;
sternites pale. Setae sparsely arranged, short and black. Pleuritocavae absent. Male
(figs 1—%) with tergite 9 undivided but with median cleft in posterior margin, and
narrowing to acute apices overlapping sternite 9 which has a short acute apex (fig. 4).
Ectoprocts almost rectangular in shape with posterior ventral apex somewhat rounded.
Gonarcus arch-shaped with well developed arcessus but with entoprocesses lacking.
Parameres slender, slightly curved, about 0,8 mm in length, with a single sclerotized
lobe in the distal region. Proximal region of parameres with a long, slender projection
and a flattened quadrate area orientated at right angles to the length of the paramere.
Gonosetae absent, spinellae present. Female (fig. 6) with tergite g divided dorsally, the
two halves curving downwards and posteriorly, becoming closely adpressed to the
dorsal margins of the gonapophyses laterales which are fused with the lateral plates of
sternite 8. Ectoprocts almost quadrate, with posterior ventral margins projecting
slightly.

MATERIAL EXAMINED. Adults, SOUTH AFRICA. & holotype, 2 & and 5 &
paratypes Stadsaal caves, Cedarberg (32° 31’ 8 19° 19’ E), 6.1.1975. ? allotype, 2 & and
2 @ paratypes, near Graafwater (32° 09’ S 18° 41’ E), 3.i.1975. 3 & and 4 ? paratypes,
Pakhuis Pass near Clanwilliam (32° 08’ S 19° 03’ E), 5.ix.1976. SOUTH WEST
AFRICA, 1 & paratype near Ai Ais (27° 57" S 17° 31’ E), 1.i.1975. All reared from
larvae collected by M. W. Mansell. Larval collection dates given above. Holotype and
allotype deposited in National Collection of Insects, Plant Protection Research Insti-
tute, Pretoria. Paratypes: British Museurn (Nat. Hist.), London, England; Entomologi-
cal Museum, Zoological Institute, University Lund, Sweden; Musée Royale de
L’Afrique Centrale, Tervuren, Belgium; Albany Museum, Grahamstown, South Africa.
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1 mm

Figs 7—-9. Tjederia namaquensis gen. et spec. nov. 7-8. Female specimen from Pakhuis Pass. 7. Head,
frontal view. 8. Right forewing. 9. Third instar larva from Graafwater.
PSp - prothoracic spiracle; MSp —~ metathoracic spiracle.
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Larva (fig. 9). Characterised by extremely long prothorax, markedly triangu-
lar head and medially-interrupted black band across the meta-tergites.

TABLE 1. Mean measurements (mm) for 7. namaquensis larvae. The range is given in brackets.

1st Instar end Instar grd Instar
Number of larvae measured .... I 3 21

Head width .................. 0,32 0,60 0,96
(0,60) (0,88-1,08)

Headlength .................. 0,36 0,60 0,97
(0,56-0,62) (0,88-1,08)

Mandible length .............. 0,44 0,79 1,49
(0976_0:80) (1’24-—1 764')

Prothoracic length ............. 0,64 1,52 3,13
(1744—1 756) (2780_3:60)

Body width* . ................. 0,68 1,70 2,87
(1,60~1,80) (2,20-3,60)

Body length* ................. 3,20 5,18 9,50
(4‘)90_5’50) (7)60_1 1 360)

*Variable, depending on feeding and state of maturity within the instar.

Head triangular in shape, longer than wide, tapering acutely towards the
occipital region. Surface has raised dolichaster-bearing papillae interspersed with
smaller papillae. Anterior tentorial pits present dorsally. Third instar larva with diffuse
dark markings covering most of the head, a pattern comprising two triangular
markings often discernible. Heads of first and second instar larvae uniformly brown
with well defined epicranial suture present on the dorsal surface. Eyes each comprising
one ventral and six dorsal facets. Antennae consisting of a stout, black pedicel,
supporting a delicate segmented flagellum of eight segments. Proximal and distal
segments of flagellum long; intermediate six segments short. Terminal flagellar segment
bearing three delicate, apical bristles. Mandibles longer than head, uniformly brown,
devoid of teeth, curved near the apices with dolichasters on the basal third. Maxillae
each reduced to a single blade fitting into the ventral surfaces of the mandibles to form
the typical planipennian suctorial tubes. Cardo and stipes distinguishable, but maxill-
ary palps absent. Labium reduced to a single median plate, bearing three-segmented
labial palps on either side; basal segment large and flattened, middle segment short,
dilating apically, terminal segment fusiform, tapering to an acute tip bearing an oval
pit-sense organ on the dorsal surface.

Prothorax greatly elongated, comprising three regions. Anterior region elon-
gated, narrow and dilating apically; bearing sensory setae at articulation with head,
two fuscous markings on dorsal surface of dilated area and a lighter fuscous band,
divided by a pale narrow midline, behind these markings. Mid-region of prothorax
shorter, wider, divided into tergite and sternite and bearing the prothoracic legs; a

N e p——
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fuscous marking covers most of the posterior two-thirds of this region, with only the
apical third and narrow midline pale. The anterior and mid-regions of the prothorax
uniformly brown in first and second instar larvae. Posterior region of prothorax short,
unsclerotized, incorporated with the rest of the body and bearing two spiracles laterally
(PSp fig. 9), sensory setae and dolichasters present, and two light brown stripes occur
on either side of the dorsal midline. The cuticle is of stellate conformation (Mansell
1976, fig. 4). Mesothorax pale buff in colour, heavily overlain with irregular, rusty-
brown markings and two fiuscous markings on either side of the midline, diverging
posteriorly. Metathorax similar to mesothorax but shorter and wider, bearing a
characteristic, prominent black band across the posterior part of the meta-tergite. This
band, interrupted in the midline, is also discernible in first and second instar larvae.
Ventral surface pale creamy white with cuticle of stellate conformation. A fairly
prominent spiracle (MSp fig. 9) is situated dorsally on the metathorax. Legs long,
slender, brown in colour with coxae partly black; femora pale with black annulations
distally; tibiae with dark markings proximally. Longitudinal rows of dolichaster-
bearing papillae on legs, with sensory setae occurring at articulations. Tarsi one-
segmented, terminating in paired claws.

Abdomen ten segmented, segments 1—7 all similar, but becoming progres-
sively narrower, each bearing a pair of lateral spiracles. Segment 8 conical, bearing
setae and fusiform dolichasters. Segments g and 10 telescoped into segment 8, together
forming the spinneret. Coloration of abdomen similar to that of the thorax but with
smaller fuscous markings on either side of the dorsal midline in segments 1-6. Segment
8 light brown in colour.

MATERIAL EXAMINED. Larvae. SOUTH AFRICA, Stadsaal Caves, Cedar-
berg (32° 31’ 8 19° 19’ E), 10 larvae, 6.1.1975. Near Graafwater (32° og’ 8 18° 41’ E), 8
larvae, 3.i.1g75. Pakhuis Pass, Clanwilliam (32° 08’ S 19° 03" E), 10 larvae, 5.ix.1976.
SOUTH WEST AFRICA, near Ai Ais (27° 57’ S 19° 31" E), 1 larva, 1.d.1975. All
collected by M. W. Mansell. In addition, 16 larvae were reared from eggs laid by
females in the laboratory.

Ecc (figs 10-13). Oval in shape, 0,72—0,74 mm in length. Surface of chorion
(fig. 11) covered with aeropyles (Hinton 1970); a complex plastron-like structure (figs
10, 12, 13) situated over the micropyle at the cephalic end. Eggs translucent white
when newly laid, with two black dots (the larval eyes) appearing through the cuticle at
the cephalic end in the mature egg.

Prior to hatching the larva is orientated in the egg with the head folded
ventrally under the body. On hatching, the chorion is ruptured at the cephalic end by
the larva pushing against it with the thorax. Then the body of the larva straightens, the
abdomen extruding through the ruptured chorion whilst the head remains temporarily
within the eggshell. This manoeuvre results in the larva coming to rest on its dorsal
surface enabling the soft legs to expand and harden before having to support the larva.

Biorocy. The biology of Tjederia namaquensis larvae is similar to that des-
cribed for L. setacea by Mansell (1976). They occupy similar habitats and have been
found living in the same shelter. In the laboratory, the two species have been reared on
the same prey, mainly the worker caste of the termite Trinervitermes trinervoides Sjbst.
There are three larval instars in 7. namagquensis and cocoon spinning and pupation
resembles that in L. sefacea, although the cocoons are slightly larger (diameter 6 mm).

o
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Rs in Tjederia, whereas in Laurhervasia there are invariably three. In the males of 7.
namaguensis the structure of the distal portions of the parameres is simple (figs g and
5), in contrast to the enlarged and fairly complex structures occurring in Laurhervasia
(Tjeder 1967, figs 1992, 2001, 2010). The females of the genera Tjederia and Laurhervasia
are similar to each other but are distinguishable by the wing venation. Males of Tjederia
resemble those of the other southern African genus, Concroce, in the lack of bullae, but
differ in the larger number of radial cross-veins in the forewings and the longer
rostrum. Also, in the males of 7. namaquensis, tergite g is entire and not divided into two
plates as is the case in the males of Concroce (Tjeder 1967, fig. 2017). The females of
Tjederia have the lateral plates of sternite 8 fused with the gonapophyses laterales but
in the genus Concroce they are separate (Tjeder 1967, fig. 2016).

T. namagquensis adults can be distinguished from the other southern African
species of Crocinae described by Tjeder (1967) by the markings on the head and the
structure of the male genitalia. The markings on the head of T. namaquensis could be
confused with that of L. rhodesiae but differ in that the macule above the antennae is
entire in 7. namaquensis but divided in L. rhodesiae (Tjeder 1967, fig. 2006). The males of
T. namaguensis resemble those of L. damarae, C. capensis and C. walkeri in the lack of
entoprocesses on the gonarcus but differ in the presence of proximal projections on the
parameres; the males of L. setacea and L. rhodesiae have proximal projections on the
parameres and also have entoprocesses on the gonarcus (Tjeder 1967, figs 2001, 2019,
2021, 1992, 2010). Tergite 9, sternite g and the ectoprocts are characteristically shaped
for each of the six known species in the southern African fauna.

The larvae of T. namaquensis differ from those of Laurhervasia and Concroce in
three respects; (a) the prothorax of T. namaquensis is about three and a half times the
length of the head; in L. sefacea (and other undescribed Laurkervasia larvae) the
prothorax is about two and a half times the head length, and in Concroce larvae (as yet
undescribed) the prothoraxes are short — only slightly longer than the head: (b) T.
namagquensis has an acutely tapered head; in Laurkervasia the heads do not taper
markedly and Concroce larvae have heads which are almost quadrate in shape: (c) the
legs of Tjederia and Laurhervasia are long and slender whereas in Concroce they are shorter
and stouter.

The three genera are sympatric for part of their distribution in the south
western Cape and Namaqualand and are sometimes found in the same habitat. At
present, nothing is known of microhabitat preferences for the larvae of the different
species.
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