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. . . a class ifica-tion is not a neutr'al hut r'acl~; 

it expr'esses a theor'Y of r'eZationships that controls 

Our' concep ts . 

S . J. Go u 1 d 1977, Ever' Since Dar'1Jir: , p. 11 4 . 

. . . I believe this element of descent is the hidden 

bond of connexion which natur'alists have sought under 

the term of the Natur'al System . On this idea of the 

natur'al system being> in so far as it has been perfec-

ted> genealog1:cal in its apr'angernent> we can 

under'stand the r'ules which we al' e compelled to foUow 

in our' classi fication . .. rye shall never'> pr'obabZy> 

disentangle the inextricable web of affinities be­

tween the members of anyone class ; but when we have 

a distinct object in view> 

sure but slow progress. 

. . we may hope to make 

C. Da rwi n 1859, The Or'igin of Spc.ci.Js 
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ABSTRACT 

Previous classifications of the Nepticulidae were based on species 

from the northern hemisphere , primarily western Europe (including the Uni ­

ted Kingdom) and North America. The revised classification presented in 

the present work was developed from a study of material primarily from 

southern Africa, but also from Australia, Europe, North America, and the 

Orient. Most of the descriptive section deals with the taxonomy of the 

Nepticulidae of southern Africa. Nevertheless, a guide to the supraspeci­

fic classification of the family was a major aim. 

Cladistic methods were used to assess genealogy as far as possible. 

The degree to which it has bee n elucidated is incorporated into the clas ­

sifi cation. As a result of the study, the Nepticulidae are divided into 

two suhfamilies. One of these subfamilies is divided into two tribes . 

Fifteen gp.nera and six subgenera are recognised. Two keys are presented, 

one to subfamilies und t ri bes and the other to genera and subgenera. 

The spec i es from southern Africa are included in eight genera, three 

of which are new . One hundred and seventeen species from southern Africa 

are considered. Seventy- two new species are described in this work. Of 

these 40 have been published (reprints are bound into the thesis) and 32 

appear as manuscript names . For some species described by previous workers 

lectotypes have been designated where appropriate. The pr imary types of 

all the known species from southern Africa have been examined. 

Observations on adult structure are discussed from the viewpoint of 

phylogenetic relationships both within the Nepticulidae and between the 

family and other lepidopteran groups. This has led to a rei~terpretation 

and expans i on of some aspects of nepticulid morphology. 

Numerical phenetic methods, which include cluster analyses and an or ­

dination technique (principal component analysis), were used to check my 

personal assessment of phena. The illustrations (phenograms and ordination 

diagrams) provide a visual summary of phenetic relationships of as wide a 

range of Nepticu lidae as possible. 

Aspects of the nature of taxonomic characters, ancestor-descendant 

relationships, and homoplasy are discussed. Brief comments are made on 

distribution, and host-plant choice and phylogeny. 
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PREFACE 

Systematics has been i n a state of ferment for the last decade or so, 

and the literature ha s been fraught with rhetoric and polemic. Views are 

strong as can be seen in the recent spirited debate in Na tur e where the 

philosophy of cladism, or phylogenetic systematics, has f igu red prominent­

ly and has reaclled a wide readership. 

At present it is impossible to adopt one approach to systematics with­

out dissent from persons who follow another, and so in parts of this the s is 

I explain why certain sys t emat ic principles were adopted as well as h~w 

they were applied. Some of the conflicting views are presented as commen­

taries at the end of the sections entitled 'Cladistic Analysis' , 'Classi­

fication', and 'Numerical Phenetic Analysis'. 

The classification adopted here, is based on cladistic methods. His­

torically, the methods of the cladist ic school were articulated by Henn i g 

(1966) in a book entitled L'/-z;l o(Jcne t-iC' S:.'stcma NC' s . Hennig never u::; ed t he 

term clad i stics; it was applied to him and his followers by others who 

considered his definition of phylogenetics too narrow. The word cladisti cs 

is based on 'clade' ( s cnsu Huxley 1959), which itself is derived from the 

Greek klados - a branch . A clade is a group of organisms that share a com­

mon ancestor, and which incl~Jes all the descendents of that ancestor. 

Th is is clearly an evolutionary def inition expressing genealogy . 

Fol lowers of clad i sm are not entirely agreed on the way they vi ew it; 

some stress the independence of cl adi st ic s from phylogenetics, others do not . 

The distinction may seem no more than a quibb l e, but at least it emphasi ses 

the difference between a cladogram, in which all taxa - extant or extinct -

are t reated as terminal, and a phylogeny in which a time component is added. 

The key question is this: do cladistic class ifi cations approximate phylo­

genies closer than other known methods? The answer is 'yes' if homoplasy 

(convergence and parallelism) is recognisable. The problem posed by homo­

plasy is serious for all systematic methods, not just cladistics. The re­

cognition of homoplasy is an aim of character analysis rather than cladis­

tics, but s i nce clad i sts insist that classifications are derived directly 

from the most parsimonious cladogram without character weighting they have 

been criticised for implying that nature is parsimonious. The vexed ques ­

tion of parsimony is discussed in 'Classi f ication'. 
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Cladistic methods were adopted in this work for two main reasons. 
First they are arguably the best means of discovering phylogeny, even if 

they are imperfect. Second, Farris (1979) contended that a classification 
derived by cladistic means is the most succinct (and therefore the most 
informative) way of indirectly storing a set of data, whether or not the 

phylogeny is historically accurate . The point is dealt with in 'Classifi­

cation' . 

Although the systematic principles discussed are of general applica­

tion, they were adopted for a taxonomic study of a family of moths - the 

Nepticulidae - which this work is primarily about. The large descriptive 
section detailed in 'Systematic Treatment' preceeds those entit led 'Cladis­

tic Analysis' and 'Numerical Phenetic Analysis' in order of presentation. 

Of course the classification adopted in the Systematic Treatment depended 
on the analyses, but the order of presentation adopted means that the cha ­
racters discussed in the analyses and the taxa involved are known to the 
reader from the descriptions. 

Phenetics is generally anathema to cladists although most systematists 
who dea l with large numbers of taxa make an intuitive assessment of general 
simi la rity at first. The so-called phena that became apparent from my es­

timate of similarity were used as a basis for the cladistic work. Numeri­

cal phenetic methods were used to check these personally assessed phena, 
and the results are presented in 'Numer ical Phenetic Analysis'. The nume­

rical work also stands in its own right as an illustration of phenetic re­
lationships; phenotypic distances between taxa are of interest even if they 

are not the criteria used in the construction of a classification by cladis­

tic principles. 

The fina l part of the dissertaion - ' Concluding Remarks' - acts as a 

vehicle for comment on the relationship of the phylogeny proposed to a 
broader body of evolutionary theory. Strictly, the conclus ion of the work 

is the phylogeny and class ification presented in the section entitled 'Clas­
sification' . 

This preface would hardly be complete without comment on systematics 

and the philosophy of science, a topi c that has been discussed a great deal 
of late. The debate has largely stemmed from claims by the cladists that 
their cladograms (and classifications) are testable in the sense of Karl 

Poppe r. The reason why this claim is made is explained under 'Cladistic 
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Analysis' p.184, but at this stage let us consider whether the application 

of Popper's philosophy to systematics is appropriate. 

Popper argues that scientific hypotheses and theories are unverifiable 

but must be capable of falsification. Failure to refute an hypothesis after 

testing it leads to its corroboration, not proof. The philosophy is called 
the hypothetico-deductive approach to ·science. 

In deduction, observations are collected to test the premise. There­

fore 'deductive inference can only reveal the nature of our own constructed 
systems.', (Trusted 1979:2). By contrast, in induction the 'facts' preceed 
the theory and we generalise from particular ( ' singular' ) instances. Critics 

of the inductive approach argue that facts are never collected entirely in­

dependent of theory; to Popper (1974) observations are interpretations of 
facts. Nevertheless, as Trusted has argued, the generation of hypotheses, 
which may lead to the formation of theories, often comes about by inductive 
inference - a process based on experience. Progress in systematics almost 
invariably results from the intuitive association of observations about or­

ganisms (Crowson 1970:5) . 

It seems that both inductive and deductive i nference plays a part in 
systematics. Whether classifications and phylogenies are scientific taeo­

ries in Popper's sense is another matter: Kitts (1977, 1978) criticised 
those systematists who have claimed that they are. He pointed out (Kitt s 
1978) that classifications are 'historical circumstances that call for an 

explanation' not 'theories that explain.' He argued that if we find that 

an histori cal pattern does not hold in the light of further information 
then 'how natural it wou ld be to say that we had been mistaken about the 

course of history and how odd it would be to say that we had falsified a 
theory-like hierarchical pattern.' Kitts (1977:189) concluded that 'clas­

sifi cations are summaries of "facts", or "data", or "phenomena".' He 
pointed out that classifications are what Popper terms 'numer i cally uni­

versal statements' as opposed to 'strictly universal statements'. 

Popper (1974) drew an important distinction between these two kinds 
of statements. Numerically universal statements 'relate only to certain 

finite regions of space and time.', (p.63), whilst strictly universal 

statements are claimed to be true for any place and any time. The former, 
therefore, are capable of verification, at least in principle, whilst the 

latter are non-verifiable and on ly falsifiable. Phylogenies and 
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classifications are statements about his tory , and are therefore confined 
to finite regions of space and time. In so being they fall outside Popper's 

concept of the theoretical sciences, which are concerned with the falsi­
fication of statements that are claimed as valid for any place and any time. 

However, as Kitts (1978) pointed out, classifications may be validly 

considered as hypotheses and, indeed, is part of science . . He did not argue 

that a hypothetico-deductive approach to systematics was inappropriate, but 
simply found 'errors in the application of Popper's philosophy of science 

to systematics and set out to correct them.', (Kitts 1978:224). 
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INTRODUCTION 

This study began as an attempt to classify the Nepticulidae (Lepidop­

tera) of southern Africa and to provide descriptions of the taxa involved. 
Most of the specimens co llected from the area are housed in the Transvaal 
Museum, Pretoria and were easily available for examination. The majority 

were painstakingly collected over the years by Dr L. Var i, and many were 
reared from the larval stage. Some of the species represented in this col­
lection fell into higher taxa already described from Europe and North 

America. However, many did not . 

This family includes the sma llest lepidoptera ns, and the larvae of 

most species mi ne in the parenchyma of leaves although in some species 
they tunnel in bark , stems, petioles, winged-seeds and perhaps buds. 

As the work progressed it soon became clear that the existing nepti­
culid classification, which was almost entirely based on Nearctic and Pa­
laearctic species, was inadequate . Clearly a new framework was required. 

However, a framework restructured from the existing one on the basis of 
the nepticulids from southern Africa would have been l ess sound than one 

based on a still wider sample. In order to make the study more inclusive, 
Australian material was borrowed from the Australian Nationa l Col lection, 
Canberra through t he courtesy of Dr I.F.B. Common who had co llected most 

of the specimens himself. The Australian material proved to be of parti­
cular interest since it included representatives of several species that 

belong, collectively, to the sister-group of all other Nepticulidae. 

The study of the southern hemisphere nepticulids was carried out 

against the background of earlier work on North American species (Scob l e 
1974; Wilkinson & Scoble 1979) and an examination of specimens of the 
type-species of most of the Palaearctic genera. In addit ion, the exten­

sive and scattered literature on the Nept i culidae was surveyed to support 
the study of spec imens . 

An area which has, until recently, been rather neglected by collec­

tors of Nepticu li dae is South America. As far as I know only two species 

have been described from the region. Collections are being made by Euro­
pean workers, and the proposed At las of Neotropica l Lepi dopt era should 
provide information of substance about the nept iculi d fauna of the region. 



2 

The major aims of the present study therefore involved both the pro­
vision of a taxonomic treatise on the Nepticu l idae of southern Africa, and 
a revised class i fication of the family as a who l e down to generic level . 

SYSTEMATIC PR I NCIPLES 

To ach i eve the class i f i cation finally presented I cons idered the fo l ­

low i ng. First, how best cou ld species be recognised?, second how could 

their relationships be assessed?, and third what method of classification 
shoul d be used? 

Much of the current disagreement about how to cl assify organisms can 

probably be attributed to prediliction . Some systematists regard a classi­
fication primarily as a usefu l identification scheme and as an aid to memo­
ry, whilst others consider it an exact expression of the degree of resolu ­

tion reached in the search for pattern in nature. The two are not com­
pl etely exclusive of course. 

The theme underlying the present work is the search for pattern and 

its expression i n a classif i cation. Since a gradual resolution of some 
existing prob l ems in nepticulid systematics can be expected in the light 
of ongoing and f uture studies (particular ly at the Vrije Univers i teit, Am­

sterdam by Professor C. Wil kinson and his associates), a further aim of 

this work is to indicate the limi ts of resolution reached in the classifi­

cation and the areas to which attention might be most frui tfully turned. 

SPECIES: WHAT ARE THEY AND HOW WERE THEY RECOGNISED? Many bi olog i sts 

cons i der that spec i es di ffer i n kind from other taxa - that they have an 

objective rea l ity. We talk about the process of speciation but not about 
a process by which say genera and famil i es evolve. Supraspecific taxa 
are groups (classes) of species as opposed to discrete natural units (in­
dividuals) , and processes such as natural selection and genetic drift do 

not act on them. The i r categor ical rank (e.g. genus, family, order) is ar­
bitrary even though re l ative; it is a collective term to assist communica ­
tion. Thi s is not to say that a supraspecific taxon is an arb i trary co l ­

lection of species; its species may all have evolved from a single ances­

tral species. A supraspecific taxon is not the same as a supraspecific 

cute(jory . In contrast, a species is not a co1l ection; it i s a unit, which 

may be subject to processes such as natural selection . If there is such a 
process as spec iation then we can better treat a species as a unit , and an 

organism as a part of a species. 
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This concept was proposed by Ghiselin (1975) who suggested that we 
should consider a species as an individual as opposed to a clase . I chose 

species as the fundamenta l units of th i s study because of their fundamen­
tal status in nature. 

If species exist as individuals how may we recognise them? The spe­

cies i n the present work were recogni sed by morphological criteria suppor­
ted, where information was available, by host-plant choice. Giv en that a 
species is a real entity then, howeve r we may define it, those treated be­
low are hypotheses of that entity. 

These species fall 'into line with what most persons working on the 

group recognise as such. This general agreement has come about by the em­
pirical observation that there is little variation between certain speci­

mens and, re lati vely, quite a lot between these and other such clusters. 

A detailed study of intraspecific variation i n even a few purported nep­
ticuli d species would be a valued addition to our knowledge of this group. 

The major problem is the acquisition of a large number of specimens over 

a wide geographi cal range, but this should be practicable, particularly 
in Europe where various entomologists have coll ec ted and reared spec imens 
at different periods over the last century or so. Large numbers of spe­

cimens are surprisingly hard to come by in the field. 

Apart from sexua l differences, the structures that exhibit little 
variation within purported species but significant variation between them 

were found to be the male genitalia, wing venation and, to a lesser de­
gree, forewing colour. In the present study a species was recognised if 
specimens differed to the degree generally accepted as being speci f ic for 

the Nepticulidae. This general principle was followed even if one speci ­

men wa s involved. 

Species have been designated from single specimens where characteris­

tics are so distinct that valuable information would have been lost were 
it not done. The diagnostic characters of such species are of a sufficient 

degree that they do not, in my opinion, represent aberrations. The spec i­

men had to be in a condition such that the diagnostic characters, in par­
ticular t he genitalia, could be clearl y seen. A species was not described 
from a single specimen if its differentiation was doub ted. Species were 

not described from single females since females of different species are 
often difficult, or even impossible , to distinguish. As long as the cus­
tom is followed the possibility of conspecific males and femal es being 
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erroneously assigned to different species will not arise. 

RELATIONSHIPS BETWEEN SPECIES. I have aimed to reflect phylogenetic 

relationship as closely as possible in the classification presented in this 
work. The steps in the procedure adopted are summarised in the scheme 

that follows. 

Species 

Personal assessment ~<~ ___ i_n_t_e_r~p_r7e_ta_t_l_'o_n ____ ?) Numerical phenetic analysis 

of ph,",,;, ;;,;1";,, 1 
Phena 

(Groups of species 
or single species) 

~<~-----------Cladistic analysis 

Cl adogram ----------'» Phyl ogeny 

1 
Classification 

Initially, species that resembled each other were grouped together. 
'Resembled' means that they were similar on the basis of the attributes 

studied. This approach was carried out at first by observation and a per ­
sonal assessment of similarity: later, numerical phenetic methods were 

used to check these intuitive groupings. Character-weighting was avoided 
in both phenetic studies and in the cladistic analysis that followed them. 

The cladist i c approach contrasts with the phenetic one however, since 

the latter involves an estimate of 'overall' similarity between species. 
Whether numerical methods are used or not 'So long as the intent .. . is 

to seek such groupings reflecting overa ll resemblance it is a phenetic ap­
proach.', (McNeill 1979:467). Cladistic or phylogenetic systematics is not 
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the same as this because taxa are recognised on the basis of shared derived 
characters. 

The numerical phenetic analysis is detailed in the section so entitled, 

which begins on page 208. The methods are described there, and phenetic 
relationships are illustrated in phenograms and ordination diagrams. 

The phenetic groups (phena) were then analysed cladistically. Cladis­
tic methods are also described below in the section entitled 'Cladistic 

Analysis' (p.184). The method of analysis involves a search for taxa, 
based on uniquely derived characters (apomorphies, Hennig 1966), and their 
display on a dendrogram that reveals the hierarchical pattern so formed. 

Such a dendrogram is called a cladogram. In phylogenetic terms the groups 
of the hierarchical pattern are said to be monophyletic. 'Monophyly' is 

defined here in the sense of the cladists in that it includes att the known 

descendants of a hypothetical common ancestor. The meaning is the same as 
'holophyletic' sensu Ashlock (1971). 

Character-weighting was avoided. Although the experience that some 

attributes are more valuable than others is an influence that is hard to 

escape, an attempt was made to avoid a priori judgements in this work. 

CLASSIFICATION. The results of the analysis of relationships between 

species were used to classify them. The classification presented is a cla­
distic one; it is a direct transposition of the hierarchy expressed in 
the cladogram into an indented list (p.207). 

METHODS: COMMENTS ON TAXONOMIC PROCEDURE 

The bulk of this study is descriptive. The descriptive work, phyloge­

netic implications, and the classification proposed required a critical re­
appraisal of nepticulid morphology. In addition to the usual approach of 

studying 'external characters' and genitalia, general observations were 

made on the whole skeleton of adult moths, which were macerated in potas­
sium hydroxide (KOH), for species for which adequate material was available. 

The variation was assessed at general, light-microscopic level. 

DISSECTION. The dissection · and examination of such very small moths 

as nepticulids is much more difficult than it is in the case of larger le­
pidopterans. 
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Genitalia preparations were made in the standard way by heating the 
abdomen in KOH, dissecting, staining, dehydrating, clearing and mounting 

in Canada Balsam or Euparol. Whole skeletons were dissected and examined 
in glycerol after KOH treatment. Glycerol helps clear specimens and does 

not evaporate so it is particularly useful. Zeiss interference contrast 
microscopy was used for detailed studies of certain structures. 

TYPES. Previous to the present work, South African species had been 

described by Meyrick (1895-1937), Janse (1948), and Vari (1955, 1963). 
Janse's type-series were frequently found to include representatives of 
more than one species, and the difficulties that this caused were conside­
rable. I have fixed the identity of problem-species by the designation of 

lectotypes. Janse frequently laballed one male and one fema l e as 'Type'. 

Each of the remaining specimens of the type-series was label l ed 'Cotype'. 
Since no holotype was designated by Janse in print, all the specimens are 

syntypes in the eyes of the Inter nati onal Code of Zoologi ca l Nomenc latur e 

(1964). Following the recommendation of that work lectotypes have been 
designated from figured specimens. 

The material from which Meyrick described South African species was 

sent to him by Janse, and that which was returned is housed in the Trans­
vaal Museum. Meyrick rarely added type-labels to the specimens but they 

bear his accession numbers. Apparently Meyrick wrote to Janse concerning 

his intentions about the type-status of these specimens (see Janse 1968), 
but the original letters have not come to light. However, Janse (1968: 
Introduction) quoted the following sections from them. 'With regard to 
types, you can regard the example returned to you as being the type in 

every instance' (letter of 1909), and 'Wherever you have originally sent 
me two specimens of an insect which I have described as new, returning you 

one specimen and keeping the other myself, the specimen returned to you 
should always be regarded as the type ' , (letter of 1912). It was to these re­

turned specimens that Janse added type-labels. The moths and their geni­

talia were illustrated by Janse (1948). In those species described by Mey­
rick from more than one specimen the individual figured by Janse has been 

designated as lectotype . 

DESCRIPTIONS OF MO NOTYPIC TAXA. Each equivalent divis i on of a taxon 

i s traditionally given the same rank, and each subdivision will belong to 
one of the primary divisions. For example, a family may be divided into 
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two or more subfami l ies, and each genus in the family wil l belong to one 

of these subfamilies. The Nepticul idae have been di vided into two sub­

families (below). One of them includes a single genus - that is, i t is 

monotypic. Farris (1976) po i nted out that in such a case the two taxa 

have the same membership, and that the different names they bear actually 

apply to one and the same group. To give a separate diagnosis or descrip-

tion for the two categories, which actually represent the same taxon, would 

di agnose the therefore 

genus and 

involve an arbitrary 

which the subfamily. 

decis i on as to which characters 

We would have to guess the characters that 

would be shared by the single genu s included at present and by another ge­

nus (or other genera) t hat might be de scr ibed in future . Th i s would mean 

prejudging some attributes as gener ic and others as subfamily characters. 

A priori judgement has been wide ly criticised by systematists with different 

approaches to systematics (e.g., and compare, Sneath & Sokal 1973; Crowson 

1970). A systematist may be quite experienced at guessi ng such common cha ­

racters, but there is no objective way of prov iding such a diagnosis since 

it depends on taxa unknown to the systematist. For this reason forma l diag­

noses have not been given for monotypic taxa in the present work. 

Farris (1976) sllggested t hat monotypic taxa should be abandoned. He 

proposed that the hierarchy of a classification could still be retrieved 

from a list using a system of indentation. Since the rules of nomenclature 

require that each species is assigned to a genus, Farris pointed out that 

monotypic genera would have to be exempted from the suggestion. Wiley 

(1979) found the pure i ndented-list system impractical, and suggested that 

to abandon names of all monotypic taxa (even exc l uding genera) on grounds 

of logic might be counter productive. In the present work I have followed 

convention by retaining or introduc i ng the names of monotypic taxa. 

Monotypic genera pose an additional problem in cladist i c classification. 

A species that does not share one or more apomorphies with others in a known 

genus does not strictly belong to that genus. The species may resemb l e 

others phenetically, because of reta i ned generalised (primitive) features, 

but this does not mean that it belongs to the same monophyletic group. Un­

der current regulations a species must be named as a binomen. Thereafter 

if it is excluded from all described genera it must be assigned to a new 

one. The rat i o of monotypic genera to polytypic genera i s growing, partly 

for this reason. The more monotypic genera described, the less informative 

the generic category becomes. The description of such a monotypic genus to 
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a cladist does not mean that the generic component of the binomen labels 

a taxon, but rather that it is simply a part of the species name. To a 
pheneticist with an 'outlier' species the monotypic genus would mean some­
thing different - a 'good' genus based on phenetic distinction. 

A uninomial system for naming species would avoid the problem of nume­

rous monotypic genera. It would also have the advantage that species for 
which phylogenet ic relationships are unclear could be treated as unassigned 
until their affinities are better understood. A uninomial system was pro­

posed by Michener (1964), but under the present regulations its use is not 
permissible. 

PUBLISHED STUDIES. Five reprints on the taxonomy of Nepticulidae 

(Scoble 1978-1980) are bound in at intervals in this thesis under the genus 
to wh "ich each applies. They form a part of the dissertation. 
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SYSTEMATIC TREATMENT 

PHYLOGENY OF THE NEPTICULIDAE 

Previous to BHrner (1939) the Nepticulidae were usually assigned to 
the Tineina, an heterogeneous assemblage comprising a large number of unre­

lated groups . BHrner (1939) divi ded the Lep ido ptera into the Monotrysia 
and the Ditrysia. In the former (into which the Nepticulidae fall) a single 
ge nital aperture in the female serves as a copulatory-pore and an egg-pore, 
whilst i n the l atter the egg-pore opens separately on a different segment. 

Since that time the monophyly of the Monotrys i a (in BHrner's sense) has been 
disputed. 

Davis (1978a:36) recognised seven 'major phyletic lines' and retained 

(not actually stated but clearly implied) the Nepticuloidea and the Incur­
var ioidea in the Monotrysia, a category used in a much more restricted sense 

than that of BHrner. Kristensen and Nielsen (1981) referred to the monotry­
s ian grade within the Heteroneura (monotrysians plus Ditrysia) since the mo­

nophyl y of the group is unsettled. The grade includes the Nepticulidae and 
Opostegidae, the Incurvarioidea (comprising six famil i es, £.5. Niel sen per­
sona l communication), and the Tischeriidae. All of these taxa are monophy­
letic. Further, objections to the sister-group relationship of the Nepti ­
culidae and Opostegidae are now overcome (ScobIe in press) by the discovery 

of a pectinifer (a series of comb-like teeth) on the valvae of many Austra­
lian Nept iculidae. Prior to this observation there was some doubt about the 

relationship since although the Nepticulidae and Opostegidae are jo i nt ly 
cha racter i sed by an expanded antennal scape ('eye-cap'), the presence of a 

pectinifer in the Opostegidae and the Incurvarioidea suggested an alterna­
tive sister- group relationship between these taxa (Kristensen & Nielsen 

1980; Niel sen 1980). 

The presence of a pectinifer is not necessarily apomorphous for the 

Nept i culoidea (Nepticulidae plus Opostegidae) since the structure is proba­

bly homologous with a similar structure in s~me Incurvarioidea and perhaps 
with that in a few Ditrysia. The best synapomorphy for the Nepticulidae 

and the Oposteg idae is the presence of an expanded antennal scape; the weak ­
ly sclerotised terga and sterna of the abdomen i s another possibility. Niel ­

sen (in Pl'PS" ) suggests that the prominent metatibial spurs may also be a 
nepticulid plus opostegid synapomorphy. (Detailed work on the sister-group 
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relationship between the Nepticulidae and the Opostegidae i s being under­
taken by D.R. Davis, Smithsonian Institution.) 

CLASSIFICATION 

Most persons working on the higher classification of the Lepidoptera 
are attempting to classify the group according to phylogenetic (cladistic) 

principles. Classifications have become refined as phylogeny has become 
bette r elucidated. At present the Nepticulidae can be said to belong to 
the Nepticu l oidea within the monotrysian grade of the Heteroneura. , 

PREVIOUS TREATMENTS 

Many naturalists, fascinated by the mining habits of the larvae and 

the smal l size of the adults, have been attracted to the study of the Nep­

ticulidae. Most of the work published about the family is confined to des ­
criptions of new species, and general observations on host-plant choice 

and mines made by the larvae. There have been r elatively few broadly based 
studies on the systematics of the group, probably because of the technica l 
diff iculties involved in studying the anatomy of such small moths, and also 

becau se of the sporadic collecting from areas other than Europe and North 

America. 

Borkowski (1972), and Wilk inson & Scoble (1979) di scussed previous ap­

proaches to the classification of the Nepticulidae, and it would be super­

fluous to repea t the deta il s here. The short outline that follows i s added 
for the conven ience of the reader so as to stress the main approaches to 

the classification of the group. Problems of nomenclature are considered 

under the relevant taxa. 

Before the important paper of Beirne (1945) most species were ass i gned 

to Stigme~~a Schrank (or Nepticu~a Heyden, a junio r synonym of Stigme~~ ; 

see Wilkinson 1978). Only two other genera were recognis ed: Trifurc~~a 

Zeller and Bohemannia Stainton (=Sco~iau~a Meyrick). Beirne (1945) grouped 
the British species into nine genera based on a study of the male genitalia. 

Like some earlier authors (see Borkowski 1972 for details) Beirne noted 
that the genera fell into two group s. Johansson (197 1) reflected this di­
vision in his list of the Scandinavian and British nepticulids by recogni­

sing only two genera, namely Nepticu~a and Trifurcu~a . He treated most of 
the ge nera accepted by Beirne as subgenera of Trifurcu~a . 
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Many papers describing new species have been published since these 

works; some authors have largely followed Beirne's scheme, others have 

adopted that of Johansson (see Scoble 1978b) . Prior to the present work 
suprageneric categories within the family have not been introduced. 

COMMENTS ON ADULT STRUCTURE 

HEAD. Some general features are labelled in fig.l p.145, and Scob le 
(1979 : figs 18-2~. The head is hypognathous and said to be 'rough-scaled', 

which means that the scales are not flatt ened down onto the head -capsule 
but extend outwards. Piliform (hair-like) scales arise from a large cir­
cular area on the front of the head, and also from two other patches on 

the vertex (Scoble 1979: fig.18). Two groups of lamellar scales , co ll ec ­
tively called the 'colla r' by many authors, are attached to the back of 
the head. 

In contrast with many primitive moths, few sulci are present on the 

head-capsule of nepticulids. The curved, ridge-like thickening of l euco­

sideae spec . nov. (fig . 9) is atypical. Ocelli are absent, chaetosemata 
present, and compound eyes prominent. The chaetosemata (thought to be ho­
mologous with 'warts ' of Trichoptera) are raised, elongated, cuticular pat­

ches on the top of the head (Scoble 1980b: fig.3a). The size of the com­
pound eye relative to the head-capsule varies relatively litt le between the 
species for which thi s character was examined . In two species ( lan'Jei fo­

lie"Lla Vari and leucosideae the eyes are much smaller than usual, figs 1,2). 

The antenna rarely extends to the full length of the forewing. A fea ­
ture shared by the Nepticulidae and the Opostegidae is the expanded scape, 

the significance of wh i ch is discussed above. Lamellar scales are f l at­
tened down and overlap this structure. Denuded, the scape varies somewhat 

in shape between species; it is comparatively narrow in leucosideae (fig. 

9). The pedicel is slightly larger than eachflagellar segment and in van­

nifera Meyrick a ball-shaped expansion, the function of wh ich is unknown, 
is present in males (fig.8}. The flagellar segments are submoniliform; 

the exact shape var ies between species and is somet imes characteristic 

(e.g. ochnicoZus Vari). (Detailed studies, using a scanning electron micro­
scope, are being undertaken by E.J. van Nieukerken, Vrije Universiteit 
-persona 1 communi cati on.) In certain species the flagellum differs between 
the sexes, particularly in an undescribed Australian spec ies where the pro­
ximal part of the antenna is swollen in the male. 
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The maxillary and labial palpi exhibit the primitive number of segments 

- five and three respectively. In the aberrant leucosideae the labial pa l­
pus has two segments, a s i tuatio n I ha ve seen in no other nepticulid. The 

fourth segment of the maxillary pal pus in royenicola Vari is greatly en lar­
ged and bears a dense patch of scales (fig.5). The galeae are haustellate 

and short although their length varies. In most of the species for which 
this character was examined , the galeae do not extend beyond the labial 
palpi. In representati ves of a group of Diospyros -feeding species the length 

is about twice as long as the labial palpi, and in insulata Meyrick it is 
about two and a half times the length of the head-capsule, a fact that em­

phas i ses the functi ona 1 aspect of the 'tongue' as ob served for a Canadi an 
nepticulid by Downes (1968). He al so observed moths pressing their tongues 

against the surface of l eaf-nectaries, and demonst rated that the crop was 
filled with fluid. 

WINGS. The colour of the forewings falls into three main categories: 
'metallic' in which there is usually a brightly shining s ilver fascia or silver , 
patches, and a variety of coloured reflections; ochreous, variously irro­
rated with fuscous; and grey- brown to very dark grey. Groups of re la ted 

species often have predominantly one kind of colour pattern, but colour was 
generally found to be a weak indicator of relationshlp. 

In both forewings and hindwings of some species, aculei (microtrichia) 

are densely scattered over the surface. In most species the aculei are 
sparsely di stributed except for an elongated patch on the basal, anal edge 

of the ventral surface of the forewing where they are concentra ted and lar­
ger. This area (the ' Haftfeld ' of earl ier workers) is present in many 
adult Lepidoptera (Kuijten 1974). This author, and Common (1969) inde-

pendently suggested that the function of the 'holding area' or 'alar zone' 
is to keep the wings in position at rest. The spines on the wing interlock 

with a corresponding patch on the metascutum of the thorax. Scoble (1979: 

41) was in error in implying that the alar zone was absent in two Ectoede­

mia species. Although the area is not of the same shape as shown in the 
il lust rat ions of Kuijten and of Common it does exist, and is present th rough ­

out the fam ily. 

The wings of the males of many nepticulid species bear secondary sexual 

characteristics. A hair-pencil, which i s a bunch of long scales, is pre­

sent in several groups of Lepidoptera. In the Nepticulidae it varies, when 
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present, in position and scale-shape between species and occurs on the fore­

wings or the hindwings, so it probably developed independently on a number of 

occasions. 

Specialised l amellar sca les are present on representatives of many ge­
nera. These scales differ in shape, constitution and colour from the typi ­
cal lamellar wing scales. When present they are found on the forewing or 

hindwing or both, and, rarely, on the abdominal terga. Their absence from 
the female suggests a function in courtship. The scales are visible under 
low magnification; they are often shiny purplish black but may be ochreous, 
and their position and arrangement varies according to species. Under light­
microscope magnifications the sca les appear granular. Specialised scales 

are found in many groups of Lepidoptera and are called androconia. Deta iled 

studies of the scales using a scanning electron microscope would be of va ­
lue to see if they are structurally similar in such distantly related groups 

as Nepticulidae and Papilionidae. They certainly resemble (in granulation, 

not shape) the specialised scales on the hindwings of Argyrop~oce ~utipen­
n~s Meyrick (Tortricidae) at light-microscope magnifications. 

fiir.g coupling. In males, a strong frenular spine on the hindwing hooks 
into a retinaculum on the forewing. In females there is no frenular spine; 

instead a ser ies of scales modified into spines arises from the costa of 
the hindwing; they are not homologous with the frenulum. These costal 
spines are also found in males of many species. In some members of the 

Pectinivalvinae there are large lamellar scales rather than spines. 

The retinaculum in the male comprises a series of 'looped, linear, 

and heavi ly chitinised scale~ (Braun 1924:237) at the base of the forewing 
near the costal edge on the ventral surface. (Scoble 1979:54 provides a 

photograph of the frenulum hooked into the retinaculum.) In Obrussa Braun 

these sp ines are comparatively long. In the female the modified scales of 
the retinaculum are often spread-out along the costal fold for some way. 

In addition to the subcostal retinaculum, a series of sp ines, situa­

ted on the ventral surface of the forewing near the base and close to the 

cubita l vein, occurs in most species ('subdorsal retinaculum' of Braun 

1924). Braun suggested that the presence of the subdorsal retinaculum is 
correlated with the presence of costal spi n·es on the hindwing; the latter 

interl ock with the former and so couple the wings. However, in several 
spec ies with costal spines the subdorsa l retinaculum is absent. In general, 
the stronger the costal spines the better developed is the subdorsal reti­

nacul um, but this is not always the case. The subdorsal retinaculum is 
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probably absent in the Pectinivalvinae. 

A jugum (a finger-like projection of the jugal lobe of the forewing) 

was said to be present in some nepticulids (Braun 1924). For doubts about 

this and a further discussion see Scoble (1979:41). The jugum is wide­

spread in the homoneurous Lepidoptera: it overlaps the hindwing and i s 
thought to assist in coupling the wings. 

Venati un. This is reduced to a degree equalled, within the Lepidop­
tera , only by a few species of Heliozelidae (Incurvarioidea) and surpassed 

only by the Opostegidae. In contrast to most lepidopterans no true cross­
veins exist and there are no accessory cells. Veins are labelled in figs 

10 and 13, p.148, and in Scoble (l978a,b; 1980a,b). 

Few authors include descriptions or figures of the venation of spe­

cies that they describe. This is unfortunate since considerable interspe­
cific variation exists, particularly in the forewing; even the venation 

of closely alli ed spec i es may differ slightly. Much of our understanding 
of the venation of the Nepticulidae is the result of the valuable study 
by Braun (1917a) on pupal wings. Although Wootton (1979) points out the 

need for caution in assessing vein homology on tracheation alone, the weak 
veins, the persistent tracheae of the adults, and the extreme reduction of 
the venation in the Nepticulidae makes the study of tracheaeone of the few 

methods available for doing so. 

Of the major trunks in the forewing the subcosta (Sc) is very weak and 

often not visible although sometimes a trachea persists. The radius (R1) 

diverges from the radial sector (Rs) usually about one-third of the way 
along the forewing, but in some genera (e.g. Niepe Zti a ) it separates f rom 
the base of t he wing. (Wootton (1 979) recommends that the branches of Rs 

in insects should be labelled R , R etc., not R2, R3 etc. This reasonable s, S2 

suggestion is not adopted in the present work for the sake of conformity 

with the parts already published.) R2 i s always completely fused with R3; 

in some species the branch is absent. 

The course run by the media (M) of the forewing varies cons iderably 

within the Nepticulidae. The association of M and the cubitus (Cu) at the 

base of the wing in many nepticulids, or for some distance along it, is 
also found in some Opostegidae. In the latter M is a thick vein that runs 
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undeflected towards the apex of the wing. In the Pectinivalvinae and the 

nominate tribe of the Stigmellinae M coalesces with Rs almost from the 

base of the wing. In some slide preparations a persistent trachea (presu­

mably that of M) runs from the base of Cu obliquely forward to near the 

base of Rs' Braun (1917a: fig.3) also illustrates this condition in the 

pupal wings of Stigmella rosaefoliella (Clemens). Borkowski (1972:700) 

showed M as being fused with Cu in Stigmella plagicolella (Stainton) for 

the entire length of the latter, an interpretation that the above observa­

tions suggest to be erroneous. In many members of the tribe Trifurculini 

M is fused with Cu for about a third of the way along the wing. M then 

diverges to meet Rs at or near the point at whi ch R2+3 (if present) arises. 

From this condition other modifications have developed. 

The anal veins are usually coalesced throughout their length (1+2A), 

but in several South African species they are separated at the base of the 

wing for a short distance. This condition, found elsewhere in the Lep i dop­

tera, ha s presumably developed independently on several ' occasions. It has 

been referred to as the 'anal loop' in a hepialoid species by Kristensen 

(1978:17, fig.30); the term is adopted in the present work. 

In the Stigmellinae, p.35, (but not the Pectinivalvinae, p.31) 1+2A 

is thickened and forms a slight ridge on the ventral surface of the wing . 

This thickening was noted by Braun (1917b:157; 1+2A called the 'second 

anal vein' by her) as a family characteristic since the Pectinivalvinae 
were unknown at that time. Braun suggested that this ridge might function 

as a 'fastening for the row of spines along the costal margin on the upper 

side of the hindwing of the female', but since these spines are also found 

in the Pectinivalvinae, where 1+2A is not thickened, this interpretation 

is open to doubt. 

The hindwing exhibits a relatively uniform condition . M and R share 

a common trunk from the base of the wing before they diverge. M is usually 

represented by one branch but in Trifurcula Zeller (in the sense of this 

study, see below) it is divided into Ml and M2. 

LEGS. There is no epiphysis on the foreleg. As far as I know such 

a structure is absent from Opostegidae and Tischeriidae. Tibial spurs are 

absent from the foreleg, a single pair is present distally on the midleg 

and there are two pairs on the hindleg - one pair i s distal the other pair 
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varies somewhat in its position. Each pair of spurs on the midlegs and 

the hindlegs comprises a short member and a longer one. 

The position of the proximal pair of spurs on the hindtibia was used 

by Braun (1917b, and elsewhere) as a character of taxonomic importance with­

in the Nepticulidae. The character-states used by Braun were above, below, 

or in the middle of the hindtibia. Certainly species within a genus tend 

to exhibit one of these states, but trere are exceptions. 

ABDOME N. Pr egenitaL segments . Lamellar scales cover the sterna and 

terga. Usually the dorsum of the abdomen is grey-brown or grey, sometimes 

it is ochreous. The ventral surface is always pale. In the male two la­

teral patches of piliform scales are present on the posterior margin of 

tergum 8. These scales , which arise from prominent sockets, form an 'anal 

tuft', although it has a double origin. 

In their study of the ventral diaphragm of non-ditrysian Lepidoptera 

Kristen sen & Nielsen (1980) suggested that no sternum 1 ,sclerites exist 

in any of the non-ditrysian heteroneurous moths (to which the Nepticuloi­

dea belong). These authors observed that the anterior-most portion of the 

ventral diaphragm always originates from sternum 2 in homoneurous Lepidop­

tera even when sternum 1 is present. In the nepticul id s studied by these 

authors (argyr opeza Zeller and argentipedeLLa Zeller) the anterior-most 

diaphragm muscles were seen to originate on the first visible sclerite and 

so they interpreted it as sternum 2. Sternum 2 is divided into anterior 

and posterior parts in Nepticulidae and Tischeriidae. Scoble (1979), who 

did not study the diaphragm, regarded the anterior part of sternum 2 in 

two Ectoedemia species as sternum 1 and is therefore probably in error. 

In the female a pair of fenestrae is present on sternum 4 (see Davis 

1975b for a summary of the distribution and position in representatives of 

many lepidopteran families). The fenestrae are diffi cult to see in the 

Nepticulidae because the sterna are but weakl y sclerot ised. Davi s (1978a) 

observed that they demarcated the position of small, internal reservoirs 

in the North American Eriocraniidae. These structures have not been obser­

ved in the Opos tegidae nor the Tischeriidae. 

Mde geni taUa . Strongly sclerotised they form a well-defined capsule. 

Figs SI-S3 are labelled to illustrate the general features p.lS8. 
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The vinculum comprises a ventral plate, which continues into an ante­
rior extension (Scoble 1978b), and a pair of lateral arms. Beirne (1945) 
pointed out that the Nepticulidae could be divided into two groups partly 

on the basis of the arrangemen t of the lateral arms. In one group t he 
arms form a U-shaped boundary to the capsule and their posterior ends unite 

with the si des of the tegumen. In the other group the ends of the arms 
meet to form a complete ring around the aedeagus . In a number of species 

i t is not clear whether the vinculum is 'U-shaped ' or 'ring- shaped '. In 

most species of Pec ti nivalvinae the lateral arms fuse with the sides of 
the tegumen but a pair of apodemes extends across the tegumen between the 
ends of the arms. This condit ion is described below as ' extended U- shaped'. 
In some Opostegidae the ring-shaped condition is approximated but the re ­

semblance i s weak. 

The general shape of the vinculum, in ventral view, is broad, but in 

one species (ArtaversaLa giLvafascia Davis) the anterior extension tapers 

to a point anteriorly, which makes the vi nculum V-shaped. 

The tegumen is generally in the form of a s imple band, or i t may be 

extended posteriorly into what Beirne (1945) has termed a pseuduncus. A 
pseuduncus i s present only in those species with a ring-shaped vinculum. 

Si nce the degree of extension of the tegumen varie s so much between species 
it is difficult to know at which point it should be called a pseuduncus: 

therefore the term has been avoided in the present work (excluding the 
earlier publications bound into this thesis). Usually single-lobed, in 
some species the tegumen is bilobed. 

In general the uncus is either approximately hood-like (and often bi­

lobed) or in the shape of a narrow inverted V-shaped thickening. 

The gnathos is generally prominent, althou gh in a few species it is 

reduced or even absent. In most nepticulids the structure appears approxi­

mately W- shaped in ventral view. The central member i s ventral to the la ­

teral processes and it is frequent ly large (long and narrow, or broad). 

The situation is illu st ra ted diagrammatically by Scob le (1980a:144, figs 16 

& 17). This type of gnathos is found in all the supragener i c taxa of Nep­
ticuli dae and is considered primitive. In most spec ies of StigmeLLa the 

central element is div ided but a few members of this genus retain the pri­

mitive state. 
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A pair of what Davis (1978b) termed 'lateral support rods' is present 

in Microcalyptris Braun. They extend from the base of the uncus to about 
halfway down the genital-capsule on each side. Structures that are poss i­

bly homologous are found in some species of Niepeltia Strand (Scoble 1980b: 
200) where they are termed an 'apodeme'. 

The valvae are paired clasping organs and exhibit considerable varia­

tion within the family. A pectinifer is present in the Pectiniva lvinae. 
The nepticulid pectinifer often close ly resembles that found in the Oposte­

gidae in that it is composed of many fine, fairly long units. In some spe­
cies the units are shorter and broader and resemble those of the Incurvarioi­

dea. The discovery of this structure in the Nepticulidae affects the inter­

pretation of the cladistic relationships within the group comprising the 
Nepticuloidea and the Incurvarioidea (Scoble in press , and see above). 

The va l va is usually approximate ly triangular or derived from this 

shape, a condition widespread in many monotrysian Lepidoptera , although 
not in the Opostegidae. In severa l species of Pectinivalvinae the valva 
is roughly mushroom-shaped, a condition that bears no resemblance to any 
other nepticu lid . 

The sclerotisat ions associated with the diaphragmata and the aedeagus 

are difficult to interpret. Dorsally a well-developed transtilla is usual­
ly present. Whether this i s a derivation of the diaphragmata remains in 

doubt . A transverse bar of the transtilla, when present, results in a tight 
binding of the valvae. Loss of the transverse bar has occurred on a number 

of occasions within the fam ily, its presence in the morphotype i s hypothe­
sised becallse it is found in spec ies of Incurvarioidea. 

The anellus (the central part of the diaphragm) surrounds the aedea­

gus . In one South African species it is covered with dent i cles. 

In some species a thickened pl ate is present, which may act as an ae­
deagus-support. Whether this structure is homologous with the 'juxta ' of 

other Lepidoptera, e.g. the Incurvarioidea, is unknown. Beirne (1945) used 
the sing l e term to refer to what are in fact three non-homologous struc­

tures: (1) the posterior extension of the ventral plate of the vinculu~ 

(in his genus Fomoria); (2) carinate processes, which are part of the 

aedeagus (Dechtiria Beirne, a junior synonym of Ectoedemia Busck; Triiur ­

cula , sensu sty·icta) and (3) a well-defined thickening that resembles the , 
'juxta' in its accepted sense . 
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The characteristic aedeagus i s broad and well-sclerotised and varies 

in length and width. Many different kinds of spines or other proces ses 

are assoc iated with the aedeagus: some form part of the external aedea gus 

and others belong to the endopha llus (vesica). The terms carina or ca ­

rinate processes are reserved for the former. Frequently, these processes 

have been misinterpreted as sclerotised parts of the diaphragm (e.g . juxta, 

Beirne 1945:204; anellar projections , Wilkinson & Scoble 1979:75) or, 

by many authors, as cornuti, which are armatures of the ves ica. 

With few exceptions, the base of the ejaculatory duct of the Stigmel­

linae is surrounded by a striate thickening. This character is unique to 

the subfamily . Previously, authors have t ended to follow Beirne (1945) 

who described the structure as a curved plate and regarded it as a cornu­

tus. Thi s particular thickening is absent in the Pectinivalvinae. The 

ejaculatory duct is difficult to discern and may best be seen by staining 

the genitalia in Chlorazol Black E. A long thickening of the vesica is 

present but this does not seem to surround the ba se of the ejaculatory 

duct and it is not striated. 

Fema le genita l-i a . The general pattern was des cri bed by Dugdale (1974) 

in a paper that reviewed the system in the Lepidoptera in general. Features 

of particular note are the absence of a cloaca, and the presence of a la­

teral l agena of the spermatheca. The common oviduct enters the copulatory 

chamber ventral ly as it does in the Micropterigoidea, the Eriocranioidea 

and the Incurvarioidea but not the rest of the Lepidoptera (Exoporia and 

Ditrysia). The internal canal of the spermatheca in angulated , not spiral, 

in laqueorum Dugdale (see Dugdale 1974) whereas in most nepticulids exa­

mined in the present work it is spiral. 

Characters of importance in the i nternal cla ssification of the Nepti­

culidae are derived from the apophyses and the bursa copulatrix (ductus 

bursae and corpus bursae). The structures are labelled in fig.l04, P.171. 

The end of the abdomen is usually broad, but in some species the ovi­

positor is pointed. In insulata Meyrick the apophyses are attenuated pos­

teriorly to a degree remarkable for a nepticulid. Vari (1955:339) sugges­

ted that a pointed ovipositor might be an adaptation to laying eggs on a 

leaf ~ense ly covered with hairs, a point recently noted for several Euro­

pean spec ies (E.J. van Nieukerken, personal communication). 
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The sc1erotisations on the ductus bursae, when present, are complex 

and difficult to homo10gise. On the corpus bursae in most species of the 
Tri f urcu1ini there is a pair of reticulate signa (signa reticu1ata). In 
several species of Stigmella pectinate marks are concentrated into bands 
or patches, a situation observed in at least one species of Opostegidae. 

IMMATURE STAGES: SOME COMMENTS 

LIFE-HISTORY. As far as is known the egg is always laid on the sur­

face of the plant to be mined by the larva, not injected i nto it. Howev er 

the ovipositor of the adult of insuZata Meyrick (for which the host-plant 
is unknown) is remarkably long for a nepticu1id so there may be exceptions 
to the general rule. The larva eats through the egg-she ll and burrows in­
to the plant-tissue. 

Most nepticu1id larvae are leaf-miners. This mode of l ife has been 

the subject of many narrative accounts by early and present day naturalists. 
Occasionally more detailed studies on life-history have been undertaken 

(e.g. Jones 1933; Van Frankenhuijzen & De Vries 1979). Much general 
information on leaf-mining is to be found in Needham et. a1. (1928), He­
ring (1951), and, particularly for the Nepticu1idae, Emmet (1976). 

Usually leaf-mining nepticu1 i ds spend their entire larval life in one 

l eaf, but in the European FedaZmia Beirne the larvae mine h :o or three 
leaves and move from one to another via the petioles (Emme t 1976). In 
some species the larvae mine the tis sue of other parts of the plant: 

bark, winged-seeds, leaf-petioles or buds. 

The cocoon, in which pupation takes place, is spun by the l arva usual­

ly in the soil, but sometimes in the mine or on the trunks of trees. 

LARVA. Most of our knowledge about the structure of nepticu1id lar­

vae comes from the works of Trag~rdh (1913), Watt (1921; 1924), Jayewick­
reme (1940), MacKay (1972) and Gustafsson (1981) . Virtually no identified 

specimens of the South African species have been preserved so most of the 
comments that follow are summarised from the works mentioned above and sup­

ported by some observations on larvae collected in England. 

The larva is a leaf-miner. The head is prognathous, the body flattened 

dorsoventrally, and appendages are reduced. Pseudolegs ('ambulatory warts') 
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are present on the meso and metathorax and on the first seven abdominal 
appendages (MacKay 1972 - see particularly scanning electron micrograph 

of frontispiece). Apparently their number, and degree of development of­
ten depends on which way up the larva feeds (C. Wilkinson, personal commu­
nication). The antenna (fig.139) is one-segmented and cushion-like. Two 
setae, one long and one short, arise from each side of the segment; two 
large and one small basiconic sensillae are also present. The mandibles 

are prominent (fig.138) and have four teeth. The maxillary and labial 

palpi also bear basiconic sensillae (fig.138). The spinneret is broad 
(fig.138) in late instars, but absent in early stages (Jayewickreme 1940). 

Like the Tischeriidae and the Opostegidae the hypostomal areas are exten­

ded anteriorly. 

PUPA. Even fewer observations have been made on the pupae than the 

larvae. Most of our knowledge is due to Moscher (1969) and Watt (1921, 

1924). 

Some degree of movement is possible between all the abdominal segments 
except the last three. Mandibles are reduced and not functional, and maxil­

lary palpi are well-developed. 

The presence of posteriorly directed spines on the abdominal terga 

(segments two to eight) found in many primitive Lepidoptera help prevent 
the pupa from sliding back as it moves forward in, and partly out o~ the 
cocoon just before ecdysis (Common 1975). These spines can be examined 

by observing pupal exuviae (e.g. Scoble 1979); they vary in size and 
number between species. Exuviae should be saved after adults have emerged 

since these details are of systematic value. 

AGE OF ORIGIN 

Brooks (1955) illustrated a nepticulid mine from Eocene deposits of 

western North America. This is the earliest record of the Nepticulidae 

that has been published (Opler 1973). The discovery of a mined leaf from 
the Cretaceous (Dr A.W. Skalski, personal communication) pushes the age 

of origin of the family back considerably. Details of this find will be 
published by Dr Skalski and Dr A. Borkowski; a photograph of the speci­
men, kindly supplied by Dr Skalski, shows that there is little question 

that the mines are of a nepticulid. 

A discussion of the age of origin and distribution·in relation to phy­

logeny of the Nepticulidae is presented in 'Concluding Remarks'. 
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FAMILY NEPTICULIDAE STAINTON 

Nepticulidae Stainton, 1854:295. Ty pe -genus: NeptieuZa Heyden (a junior 

subjective synonym of Stigme ZZa Schrank, see Wilkinson 1978). 

Stigmellidae Hampson, 1918:387 . 

ADULT. Very small moths usually with a wingspan of about 5-6 mm. 

Head. Hypognathous, rough-scaled . Sulci reduced, chaetosemata present 

on dorsal aspect, ocelli absent, compound eyes prominent. Mandibles reduced. 

Maxillae: laciniae absent; galeae haustellate, short, rarely longer than 
head; palpi folded, 5-segmented. Labium: palpi 3-segmented, rarely 2-

segme nted. Antenna: rarely extends to full length of forewing; scape ex­
panded into a large eye-cap; pedicel larger than flagellar segments but 

much smaller than scape; flagellar segments approximately moniliform. 

Thorax . Forewing narrow, jugum absent (questionably present in some 

North American species). Subcostal retinaculum present; subdorsal retina­
culum present or absent; specialised scales in male present or absent. 

Venation reduced, veins usually weak. M associated with R or Cu or both; 
Cu associated with M for part or all of its length , or free from M; 1+2A 
weak or thickened, entirely fused or separated at base to fo rm anal loop. 

Hindwing narrow to very narrow; grey or grey-brown, specialised scales 
in male present or absent, never present in females. Frenulum a strong 

spine in males, a series of non-homologous costa l bristles in female; cos­

tal bristles present or absent in male . Venation reduced, veins weak; R 
and M coalesced for part of length, R one-branched, M sometimes two-branched; 

Cu and A short, sometimes absent. Foreleg without epiphysis or spurs; 

midleg with one pair of unequa l tibial spurs at distal end of tibia; hind­

leg with two pairs of unequal spurs, one pair at distal end, the other in, 
above, or below the middle of tibia. 

Abdomen. Pale ventrally. Special ised scal es rarely present on terga . 

Pregenital segments weakly sclerotised; segment 1 absent. Female with 

pair of fenestrae on fourth ste rnum (possibly not universally present) ; 
absent in male. Male with anal tuft arising from eighth tergum. 

Male genitalia. Capsule well-sclerotised; usually slightly elongated, 

rarely V-shaped. Vincu lum: lateral arms fuse with sides of tegumen or 
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meet, or nearly meet, to form a ring around aedeagus. Tegumen extended to 

a point or not. Uncus hood-like, or in the form of a thickened band, or 

absent; strongly or weakly divided dorsoventrally at apex, or undivided. 

Gnathos with a pair of lateral members that lie dorsal to a central, ven­
tral member which may be divided or not; occasionally gnathos is reduced, 

or very complex. Valvae of variable shape; pectinifer present or absent. 
Transtilla present; transverse bar present or absent. 'Juxta' present or 

absent. Aedeagus broad and well-sclerotised; with or without carinae. 

Vesica with or without cornuti or various thickenings; a striate thicke­
ning surrounds base of ejaculatory duct in Stigmellinae (rarely absent). 

Female genitalia. Monotrysian, ovipore terminal, cloaca absent. Ovi­

positor flat, rounded, or pointed. Apophyses relatively short, rarely at­
tenuated. Oviduct ventral. Ductus bursae with or without complex sclero­

tisations. Spermatheca with lateral lagena; internal canal usually spiral, 

sometimes angular. Corpus bursae with or without signa. 

LARVA. Head (figs 138,139). Prognathous, partially retracted into 
thorax . Vertex deeply divided so posterior, dorsal prolongations are long. 

Hypostomal areas much extended anteriorly. A single ocellus on each side 
of head. Antenna one-segmented. Mandibles prominent, bearing four 'teeth'. 

Maxillary palpi and labial palpi with basiconic sensillae. Spinneret broad, 
present in late instars, absent in early instars. 

Thorax. Pseudolegs (ambulatory warts) present on meso and metathorax. 

Abdomen. Pseudo 1 egs present on fi rst seven abdomi na 1 appendages. 

PUPA. Adecticous, some movement possible between most segments. Man­

dibles reduced; maxillary palpi well-developed. Abdominal terga two to 

eight with spines that vary in size and number. 

DIAGNOSIS. The Nepticulidae include small, monotrysian moths with the 

scape of the antenna much expanded into an eye-cap. An eye-cap is present 

in certain Lyonetiidae (Leucopterigin~e),but the ditrysian arrangement of 

the female genitalia and the fuller venation in that group suggests that 
the expanded state of the scape is not homologous with that found in the 
Nep t iculidae. 

The presence of an eye-cap distinguishes the family from all monotry­

sian and exoporian moths except for the Opostegidae. In the Opostegidae 
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the eye-cap is larger than that found in the Nepticulidae. The broad, well­
sclerotised aedeagus found throughout the Nepticulidae differs from that 

structure in the Opostegidae where it is either reduced to a narrow, poorly 
defined structure or is apparently absent. The wing venation of opostegids 

is reduced even more than in nepticulids. In the former M is strong in the 
forewing and runs, undeflected, on a line from base to apex; in the latter 

M is not so strongly developed and is coalesced with R from the base of the 
wing, or with Cu at the base and R from about one-third of the way along the 

forewing. 



KEY TO SUBFAMILIES AND TRIBES 

1. Ma le: pectinifer present on va lva, rare ly reduced; 

vesica with base of ejaculatory duct not surrounded 

by a striate thickening. 

not thickened. Hindwing: 

Forewing: Cu long; 1+2A 

trunk of R+M deflected 
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towards costa .... ..... ......................... Pectinivalvinae 

Male: without pectinifer on valva; base of ejacu-

latory duct surrounded by a striate thickening, or 

if not then valva is deeply cleft. Forewing: Cu 

usually short; 1+2A thickened. Hindwing: trunk 

of R+M not deflected towards costa . . ... . ....... Stigmellinae, 2 

2. Forewing: Cu separates from M at base and continues 

as a short independent trunk; M coalesced with R 

from base. Male: ends of lateral arms of vinculum 

f use with sides of tegumen. Female: signa reticu-

lata never present on corpus bursae ................ Sti gmell ini 

Forewing: Cu coalesced with M for about one-third 

of length of wing then M diverges to meet Rs; if 

M does not meet Rs then signa reticulata are pre-
sent on corpus bursae of female. Male: lateral 

arms of vinculum meet or almost meet; ends do not 

fu se with sides of tegumen. Female: corpus bursae 

rarely without signa reticu lata ......... . .. . ...... Trifurculini 
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KEY TO GENERA AND SUBGENERA 

The genera Glaucolep-i s Braun, Microcalyptr>is Braun and Pam fomor>ia 

Borkowski are excluded; for reasons see under their respective headings, 

below . 

1. Male: pectinifer present 
not thickened. Hindwing: 

(rarely reduced). Forewing: 1+2A 

trunk of R+M deflected towards 

costa .......................................... . . Pectinh,alva 

Male: pectinifer absent . Forewing: 1+2A thickened. 
Hindwing: trunk of R+M not deflected towards costa . . ... . .... 2 

2. Forewing : M coalesced with Rs from base, Cu runs inde­
pendent of M or i s absent. Female: signa reticulata 

absent (where female i s known) ........................... . . . . 3 

Forewing: M coalesced with Cu from base but diverges 
to Rs later, or R, M, and Cu coalesced from base; 
M is not concurrent with Cu at base then valva, in 

if 
male 

genitalia, bears a long apodeme . Female: signa reticu-
lata rarely absent .................................... . ..... 8 

3. Male: vinculum V-shaped. Female: anterior apophyses 
almost form a sc l erotised ring largely encircling poste-

rior margin of seventh segment. . . .......... . ....... ,h·tm:epsala 

Male: vinculum broad anteriorly, not V-shaped. 
Female: anterior apophyses not modified as above ............ 4 

4 . Male: ' valva deeply cleft. Forewing: R4 and R5 repre-
sented by separate branches . . ......... .. ...... ... . ...... T!(~r'ius 

Male: valva not cleft; gnathos wi th central, ventral 

element generally divided or absent. Forewing: R4 

and R4 uni ted ...................... . .... . .......... . ...... . . 5 

5. Male: uncus absent; gnathos reduced to narrow 

band .......... . .......... . ...... . ................ . Simplimorp7za 

Male: uncus present; gnathos not reduced ............. _ . ... 6 



6. Forew ing: Cu absent. Male: uncus reduced, gnathos 

divided into posterior and anterior ha l ves; va lva 

7. 

wi th f inge r- l ike l obe .... ...... . .... . . ... . . . ... . .. . 

Forewing: Cu present. Ma l e: uncu s not redu ced; 

gnathos not simil arly modified; valva without 

fi nger-l i ke l obe ......... . . . .... . . . ............... . 

Forewing : 

transtilla 
R2+3 abse nt. Male: transverse bar of 
absent . . .. . . . . .. ........... . .. .. . ...... . 

Forewing: R2+3 presen t . Male: transverse bar of 
transti 11 a prese nt ................ . . . . ... ........ . 

8. Labial palpi two- segmented ; eyes very small. 

Male: uncus in form of a pair of weak ly sclero­

tised lateral arms each of which terminates api-

ca ll Y as a setose lobe .... ... ..... ......... .. . .. . . 

Labial 

Ma l e: 

palpi three - segmented; 

not so arranged , weak ly 

eyes not very sma ll . 

bi l obed .. .... .... . . 

9. Male: ventral plate of vincul um deeply exci sed; 

long apodeme arises from ou ter aspect of valva 

and run s beh ind va l va across capsule - if the se 

characters are absent then va lva shaped as in 

fig.56 .............. . . . . . . .. . ............ . ...... . . 

Mal e: ventral plate of vinculum not deeply ex­

cised; long apodeme absent from valva or if pre -

sent (rare) th en of a different origin 

10. Hindwing: M two - branched or if not then R1 and 

RZ+3 of forewi ng absent ... . ........ ... .. . .... . .. . . 

ilindwing : M undivided . . . .. ..... . ..... ... . .... . .. . 

11. Forewing: R2+3 not separated from re s t of Rs' 
Male: uncus not divided do rsove nt rally nor split 
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ManoneuY'a 

7 

JO;i4nssonia 

8 

Ar,·tiau~ata 

St igm,-[ .' a 

ObY'Ussa 

10 

11 
.. 13 

in ven t ral vi ew 

Forewing: R2 +3 separated from rest of 
Mal e : uncus divided dorsoventra ll y or 

TY'i furau ~a 

absent. Rs or 
split in 

(Feda~mia ) 

ventral view 12 
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12. Uncus divided dorsoventrally .... . .. .. .. TrifurcuZa (TrifurcuZa) 

Uncus split in ventral view ...... . .... . TrifurcuZa (Levarchama ) 

13. Forewing: R, M and Cu united at base to form 

a common trunk that divides into five branches 
termi na 11 y. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. Bohemannia 

Forewing: R, M and Cu either not united at base, 

or if united then not divided into five branches 

terminally ......................................... ... . ... .. 14 

14. Forewing: Rl separate from Rs from base. Male: 
ventral plate of vinculum generally a flimsy 

membrane; uncus weakly divided dorsoventrally at 
apex ..................... .. .................... ... ... NiepeZtia 

Forewing: Rl coalesced with Rs at base for about 
one-third of way along wing. Male: ventral plate 

of vinculum not a flimsy membrane; uncus not di-
vided dorsoventral ly at apex . . ........ . .... . . ... ..... .... . . . 15 

15. Male: uncus absent . . ........ .......... Ectoedemia (Ectoedemia) 

Ma 1 e: uncus present........................................ 16 

16. Forewing: anal loop present ..... ......... Ectoedemia (Laqueus) 

Forewing: anal loop absent ............... Ectoedemia (Pomori a) 

•• 
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Subfamily PECTINIVALVINAE subfam. nov . 
Type-genus: Pectinivalva gen. nov. 

The Pectinivalvinae i s one of the two subfamilies into which the family 
Nepticulidae is divided in t hi s work: the di v' sion represents the primary 

phylogenetic dichotomy of the family (see cladogram, fig. 140a). The sub­

family is erected to show the sister-group relationship of the taxon to all 
other Nepticulidae. The apomorphies on which the group comprising the 
other nepticulids are based are numbers 10-15 in the 'Cladistic Ana lysis' 
pp 193, 19~. 

The Pectin i valvinae i s itself a monophy letic group, the apomorphies 

being the deflection of R+M towards t he costa of the hindwing, anc" possibly 

the form of the uncus and the modification of the ends of the lateral arms 

of the vinculum. The pectinifer on th e valvae of the mal e genital ia is 
rarely reduced. This structure is not unique to the Pectinivalvinae. How­

ever, as far as I know i t i s absent f rom all other Nepticulidae and so, at 
present, it is an attribute which distinguishes the Pectinivalvinae from 
other nepticulids . 

The subfamily includes one genus, which is described and diagnosed be­

low, from Australia. 

The description of all the Australian species of the subfamily repre­
sented in the Australian National Collection falls outside the scope of the 

present work. Nevertheless the venation, and male and female genitalia of 
many species have been examined and the range recorded in the generic des­

cription, below. 
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Genus PECTINIVALVA gen. nov. 

Type-species Peotinivalva oommoni spec. nov. 

PeotinivaZva includes about 40 undescribed species represented in the 
Australian National Collection. In order to validate the genus, one spe­

cies is described following the generic description. 

The species fall into two groups: those with a relatively symmetri­

cal valva with a rounded apex, and those with an asymmetrical, roughly 

triangular valva. 

The name is derived from the Latin peoten (a comb) and valva (refer­

ring to that structure in the male genitalia), and is of the feminine gen­

der. 

ADULT. 6,9. Large to small nepticulids. 

Head. Tuft off-white, ochre, red-brown or black. 

Thorax . Forewing varies considerably between species : ochreous va­

riously irrorate with fuscous, ochreous with patches of fuscous, fuscous 
with off-white patches, charcoal, grey, dark glossy with a shining silver 
fas ci a or an off-white, incomplete fascia. Subdorsal retinaculum absent. 

Venation: Rl and Rs with common trunk from base of wing to about one-third 

of length of wing. R2+3 usually present but sometimes absent. R4 and R5 
usually fused to form R4+5 but in some species present as separate branches. 
M coalesced with R, not Cu, and represented by a single branch terminally. 

Cu long, runs obliquel y from its orig i n towards anal edge; not fused with 

any other vein. 1A and 2A coincident throughout length except for one spe­
cies where the trunk is divided terminally (not at base); 1+2A weakly de­

fined, not thickened. 

Hindwing: in male wing is sometimes expanded at base. Specialised 

scales present or absent . Frenulum present in male absent in female. Ve­
nation: M represented by one bra nch, not divided . Trunk of R+M deflected 

towards costal margin, sometimes runs close to it for much of its l ength. 

Abdomen. Dorsum fuscous . 

Male genitalia. Vinculum: lateral arms occasionally meet to form a 

ring around aedeagus , generally fused with sides of tegumen but with two 

extensions continuing to meet their equivalents on the other side (fig.51); 
anterior extension weakly to moderately excavated. Tegumen a simple band, 
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not tapering to a point; occasionally the posterolateral corners are pro­

duced . Uncus hood-like, prominent and rather elongate; weakly bilobed, 
clearly bilobed, or pointed; a cluster of setae arises near apex on each 

side, and the areas from which they arise may be produced into small lobes. 
Gnathos well-sclerotised, fused, W-shaped in ventral view, central (and 
ventral) element variable - long and narrow, greatly expanded caudally, 
or shortish and broad at base. Valva either rounded at apex and approxi­
mately symmetrical, or triangular, or approximately rectangular; pectini­

fer rarely reduced; units of this structure fine and typically comb-tooth­
like or, occasionally, short and dentate; pectinifer fringes apex of roun­

ded valva, confined to apex of triangular valva. Transtill a: transverse 
bar absent; ventral arms present. Aedeagus: long, usually without any 

carinate processes, sometimes with lateral carinae but never a ventral 
process. Vesica with numerous spine-like cornuti, some of which are large 

and heavily sclerotised and sometimes extend beyond phallotreme; base of 

ejaculatory duct not surrounded by a striate thickening. 

Female genitalia. End of abdomen blunt, noteably flat. Posterior and 

anterior apophyses present. Bursa copulatrix: ductus bursae with or with­

out a weak, sclerotised band; corpus bursae pectinate, pectinations some­
times arranged in scallop shapes, sometimes present as minute denticles. 

LARVA . The few species that have been reared are all leaf-miners. 

Host-plants include: Callistemon salignus , Eucalyptus bicostata, E. ? 

gigantea , E. macarthuri, Leptospermum ? laevigatum, Tristanea suavoleolens . 

All belong to the Myrtaceae. 

PUPA. Only one specimen of one, undescribed species was available. 

Terga 2-8 are covered with relatively large spines. 

DISTRIBUTION. Australia. 

DIAGNOSIS. A pectinifer (rarely reduced) is present on the valva of 

the male, and this distinguishes the genus from all others known in the 

Nepticulidae. The shape of the uncus is also characteristic. The absence 
of a striate thickening around the base of the ejacu l atory duct where it 

enters the aedeagus distinguishes Pectinivalva from all other nepticulid 
genera so far described except Varius (see below). The long, obliquely 
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running cubital vein seen in PeotinivaZva is characteristic. In contrast 

to the Stigmellinae 1+2A in the forewing is not thickened, and the trunk 

of R+M in the hindwing is strongly deflected towards the costa. The gene­

ral pattern of wing venation and the female genitalia resemble those of the 

Stigmellini, but the features of the venation mentioned above, and the par­
ticularly broad end to the abdomen of PeotinivaZva enable females to be dis­
tinguished. 
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Pecti nivalva commoni spec.nov . , figs 10,51,103 

ADULT d, 9. Wingspan S,8-6,Omm . Head-tuft ochre . Forewing dark, 

glossy, purplish brown with purple reflections. Hindwing: male with a 
number of large, purplish leaf-like scales arising from costal edge near 

base; female with costal spines but no purplish scales. Hindtibia: 

proximal pair of spurs above midpoint . Abdomen as forewing. 

Venation (fig.l0) . Forewing : R2+3 present, arises very close to 
pOint at which Rl diverges from common trunk, R4 and RS represented ter­
minally as separate branches. Hindwing: R+M runs close to costal edge 

for most of its length. 

Ma l e genitalia (fig.51) . Vinculum: lateral arms in the shape of aU, 
from the end of which arise some thin rod like extensions,arrowed in figure; 

anterior extension weakly excavated. Tegumen in form of a band, slightly 

expanded laterally. Uncus tapers to a well-sclerotised point posteriorly . 
Gnathos with central (and ventral) element broad at base and comparatively 
short. Valva approximately symmetrical, rounded at apex and with a pecti­

nifer (pr in fig.51) of about 30 units. Aedeagus about one and one third 
times length of genital capsule; no carinae. Vesica with a mas s of spine­
like cornuti and three larger spines. 

Female genitalia (fig . l03) . Abdomen broad and flat posteriorly . Apo­

physes short, posteriores extend beyond anteriores. Ductus bursae with a 

weak sclerite; corpus bursae with minute denticles . 

LARVA. A leaf-miner on EUcalyptus? gigant ea (Myrtaceae), informa­

tion from label. 

MATERIAL EXAMINED. d-Holotype, AUSTRALIA: New South Wales, 17 miles 
S.E. of Braidwood, 27 . ii .1958, I.F.B. Common, genitalia slide no.MJS.26. 

Paratypes: data as holotype, 29 7.ii . 1958, 19 22.ii .1958. Holotype and 

paratypes in Australian National Insect Collection, CSIRO, Canberra. 

The shape of the gnathos of the male, and that of the weak sclerite 

on the ductus bursae of the female are distinguishing features of .P. commoni . 
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The species is named after Dr I.F.B. Common in recognition of his 

work in collecting Nepticulidae, and in gratitude for his allowing me access 
to the material. 



35 

Subfamily STIGMELLINAE subfam . nov. 

Type-genus: Stigmella Schrank, 1802:169. 

The subfamily i s composed of all nepticu l id genera so far described 

except for the Australian Pectinivalva, whi ch has been ass igned to the sub­
family Pectinivalvinae above . 

DIAGNOSIS. Distinguished from the Pectinivalvinae by the following 

characters. Forewing: subdorsa l retinaculum usual ly present in both 
sexes; M often associated wi th Cu from base to abou t one-third of length 

of wing before diverging to R; if M coalesces with R from base and Cu is 

independent, then Cu is generally short and does not run obliquely down to 

trailing edge of wing (compare fig.l0 with figs 11, 12 of the present work 

and fig.l of Scoble 1978b); 1+2A thickened, prominent. Hindwing: trunk 

of R+M not deflected towards costal edge. Male genitalia: lateral arms 

of vinculum not produced into narrow extensions across tegumen where they 

fuse with tegumen; often lateral arms meet or nearly meet each other to 
form a ring around aedeagus; uncus not so prominent as in Pectinivalvinae, 
sometimes reduced to a thickened band, sometimes lost; valva without pec­
tinifer; ejaculatory duct surrounded by a striate thickening where it en­
ters aedeagus in all species in this work except where noted in descriptions. 
Female genitalia often with paired signa, which are general ly reticulate; 

if signa absent then distinguish females by wing characters gi ven above. 

DISTRIBUTION . Worldwide except Antarctica: further information i s 

given under generic descriptions, below. 
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Genus VARIU8 gen. nov. 

Type-species: Stigme l la oehnieola Vari, 1955:336. 

The species is removed from Sti gmella ,. for although it shares some 
attributes with that genus they are not synapomorphies. The uncus of oeh­

nieol us is not bilobed at the apex and so it lacks the best apomorphy of 
Sti gmella, thus giving a sound cladistic reason for excluding the species 
from Stigme lla. Phenetically the species is also separate (see 'Numerical 

Phenetic Analysis', below). Since the species does not be l ong to any des­
cribed nepticulid genus it is assigned to a new one in accordance with the 
binomial system of nomenclature. No generic description is presented here, 

for since only one species is concerned the description applies to both . 

If a species is found later that shares one or more of what are now i nter­

preted as unique characters of oehni eolus, then a formal generic descrip­
tion could be given. Further details about this point are given on pages 

6-8. 

The genus is named after Dr L. Vari and is to be treated as masculine. 

Varius oehnieolus (Vari) comb. nov., figs 2, 12,53 
Sti gmella oehnieola Vari, 1955: 336. 

The short Cu and the thickened 1+2A veins, and the presence of a sub­

dorsal retinaculum in the forewing are attributes character isti c of the 
Stigmellinae. The species may represent the sister-species of all other 

members of the Stigmellinae, but since this poss i bility needs corroboration 
it is not incorporated into the classification. At present Varius oehnieo­

lus is of uncertain position (incertae sedis) within the Stigmellinae. Fur­

ther information on relat ionships is given in 'Cladistic Analysis', below. 

This is a meta ll i c species with a shining si l ver, postmedial fasci a . 

The comments that follow augment the description of Vari (1955 ). The ge­
nitalia are redescribed. 

ADULT 0,9. Head- capsule as in f i g. 2, flattened dorsoventrally. An­

tenna short, not extending more than halfway along forewing. Male with 
short, approximately triangular flagellar segments, female with short fili­

form segments. Scape relatively narrow. Galeae comparatively stout, not 



37 

extending beyond labial palpi. Compound eye small. Hindwing: costal 

spines present in male, very bunched together. No specialised scales on 
wings. Hindtibia: proximal pair of spurs above midpoint. 

Venation (fig.12). Forewing: R1 and Rs share a common trunk from 
base of wing to where R1 diverges. M runs with R from base of wing; not 

linked to Cu. R4 and R5, and M1+2 represented by terminal branches. Cu 
free from M, and runs to about halfway along wing. Hindwing: M represen­
ted by a sing le, unbranched vein. 

MaZe genitalia (fig.53). Vinculum: lateral arms fused with sides of 

tegumen, not forming a complete ring around aedeagus; ventral plate with 
thickened caudal margin; anter ior extension not emarginated and not roun­
ded. Tegumen a relatively narrow band, not extended into a point. Uncus 

in form of a hood, rather weakly sclerotised, not bilobed at the apex. Gna ­
thos with single, well-sclerotised central process; each lateral process 
dorsally expanded. Valva deeply divided into an approximately triangular, 

ventral lobe, and a longer, narrow, slightly curved, dorsal element, which 

is continued anteriorly to meet the continuation of the opposite valva . 
Transtilla: transverse bar absent. Aedeagus narrow, expanded slightly an­

teriorly; carinate processes absent. Vesica marked only by a long thick­

ening, which is not striate, but probably surrounds the base of the ejacu­
latory duct. 

FemaZe geni taZia (Vari 1955: fig.22). Anal papillae form a fairly 

broad end to abdomen. Ductus bursae without sclerotisations. Corpus bur­

sae without s igna . 

LARVA. Mines the leaves of Ochna pulchra (Ochnaceae). The mine is 

a gallery in its early stages and then suddenly broadens into a rather elon­

gate blotch. For further details and an illustration of the mine see Vari 

(1955:337, and fig.31). 

MATERIAL EXAMINED . The type -series (collected in Pretoria) as cited 

by Vari (1955:337); in Transvaal Museum except for one paratype in British 
Museum (Natural History), London and another in Museum fUr Naturkunde der 

Humboldt Universitat, Berlin. 
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The species may be distinguished from all others, with the exception 

of the North American Artaversala gilvaf asaia Davis, by the deeply divided 
va l va. The flagellar segments of the antenna of the male (fig . 2) are of a 

shape not seen elsewhere in the Nepticulidae. 

The ending of the original species name has been changed from femin i ne 

to masculine so that it agrees in gender with the new generic component of 

the name. (Int er nati onal Code 1964:Articles 30, 34b.) 
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Genus SIMPLIMORPHA gen . nov . 

Type- species: StigmeZZa ZaneeifoZieZZa Vari, 1955: 22 . 

The species is removed from Sti gmeZZa , for although it shares several 

attributes with that genus t hey are not synapomorphies. A separate des-
cription is 

that of the 
not given for this monotypic genu s since it is equivalent to 

speci es . The 
ceeding species, and they 

reasons are similar to those given under the pre­
are discussed in detail on pages 6-8. 

The word SimpZi morpha refers to the simple structure of the male geni­
talia and i s to be treated as feminine. 

SimpZimorpha ZanoeifoZieZZa (Vari) comb. nov., figs 1, 11, 52 
StigmelZa ZaneeifoZielZa Vari, 1955:22 . 

The wing venation of ZaneeifoZie ZZa is similar to StigmeZla and Peeti­

nivaZva. The spec; es belongs to the Sti gme 11 i nae but cannot be placed ; n 

either StigmeUa (Stigmell.ini) or the Trifurcul ini. The characters it shares 
with StigmeUa are interpreted as general i sed ra t her than mutuall y defi ni ng . 

This point is dis cussed in 'Clad i sti c Analysis', below. Therefore S. Zan­

eeifoZi e Zla is treated as of an uncertain placement in the Stigmellinae . 

The remarks presented below are additional to those of Vari (1 955) . 
The genitalia are redescribed. 

ADULT 0 ,9. Head-capsule as in fig.1. Antenna : flagellar segments 
elonga te in both sexes . Compound eye small. Galeae short, approximately 

equal to length of labial palpi. No specialised scales on wings. Forewing 
of male with a circular structure at base between Sc and R. Hindwing of 

male, as well as female, with costal spines. Hindtibia: proximal pair of 
spurs approximately in middle. 

Venation (fig . 11) . Forewing: R4+5 and M1+2 represented as terminal 
branches . M runs concurrently with Rs from base of wing . Cu runs indepen­
dently from base of wing and curves upward s to just meet the trunk of Rs+M 

about three-quarters of way along wing. 

Ma Ze genit aZi a (fig. 52 ). Vinculum : lateral arms form a U-sha ped bou n­
dary t o genital cap sule, not a ring around aed eagus; anterior extension 
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rounded, not emarginated. Tegumen: broad, and not extended into a point. 

Uncus absent. Gnathos usually an inconspicuous narrow band, sometimes ab­
sent. Va lva broad at base in ventral view, approximate ly rectangular when 

examined from inner aspect. Transtilla: transverse bar present. Aedea­
gus l arge with inconspicuous ventral process - sometimes long and narrow, 
sometimes shorter and broader; no other carinae. Vesica: cornuti gene­

rally spicu l ate, but variable in shape, size and number, and sometimes ab­
sent; a striate thickening surrounds base of ejaculatory duct. 

Female geni t alia (Vari 1955: fig.14). Anal papillae form a blunt end 

to abdomen. Ductus bursae without sclerotisations. Corpus bursae without 
signa. 

LARVA. Forms a l inear leaf-mine. For illustration and further details 
see Vari (1955:332 and his fig.23). The following host-plants have been 

recorded: Rhus chiri ndensis, R. dentata , R. lancea, R. leptodictya , R. 

lucida, R. pyroides , Pr ot orhus l ongifol ia , Schi nus molle . All belong to 
the Anacardiaceae; Schinus moUe is the introduced South American pepper 

tree. 

PUPA. Spines on abdominal terga 2-8 small and tooth-like, and arranged 
in a single row of about 14 units. 

MATERIAL EXAMINED. The type-series (collected in Pretoria) as cited 
by Vari (1955:332); in Transvaal Museum except for one paratype in British 

Museum (Natural History), London and another in Museum fUr Naturkunde der 

Humboldt Universitat, Berlin. 

Other specimens. SOUTH AFRICA: Transvaal, Pretoria, 416, 469 January, 

March, June to December; Pretoria District,Hartebeespoortdam, 16 August; 
Hennops Rive r , 16 August; Orange Free State, Golden Gate National Park 16, 

29 February; Sasolburg, 16, September; Natal, Margate, 16, 89 May; Umdoni 

Park, 16 December; St. Lucia Bay, 16 September; Durban, 16 December; 

Cape Provi nce, Cape Town, 16 September; Port Alfred, 10 November . Z rr~­

BABWE: Mt. Edgecombe, 39 April; Umtali, 19 May. Most specimens collec­

ted by L. Var i, some by D.W. Rorke, D.M. Kroon, J. & H. Potgieter, A.J.T . 
Janse, B. Janse; in Transvaal Museum . 



41 

s. lancei f ol i ella is unlikely to be confused with any other described 

species . The general shape of the genital capsule of the male and its com­
ponents are characteristic . 
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Genus JOHANSSONIA Borkowski 

Johanssonia Borkowski , 1972:702. Type-species: Nepti cula acetosae 

Stainton, 1854:303, by original designation and monotypy . (Synonymized by 

Karsholt & Nielsen 1976:17.) 

The generic name was proposed for the European species acet osae Stain­

ton. Borkowski (1975:529) treated ari fo l iella Klimesch as a subspecies of 

ace tosae so the genus remains monotypic. 

Johanssonia acetosae (Stainton) 
Nept i cula acet osae Stainton, IB54:303. 

The species belongs to the Stigmellinae, but its position within the 

subfamily is uncertain. Comments on its relationship are made in 'Cladistic 

Analysis', p.187. 

I have examined a male and a female, kindly donated by Co lonel A.M. 

Emmet. The following comments are of particular note. 

Hi ndtibi a . 

Venati on . 

base of wing; 

along wing (Cu 

Proximal pair of spurs bel ow midpoint. 

Forewing: R2+3 absent; M probably coalesced with Rs from 
Cu faint, gradually curves up to meet R +M about halfway 

s 
omitted by Borkowski 1972:fig.20) . 

Male geni tali a. Vinculum : l ateral arms articulate with sides of te­
gumen. Tegumen approximately rectangu l ar, not shown by Borkowski (1972: 

fig.B). Uncus large,hood-like, terminating in a point. Gnathos with cen­

tral, tongue-shaped element and lateral processes (omitted from Borkowski's 

illustration). Valva approximately triangular . Transtilla: transverse 
bar absent. Aedeagus with no carinate processes. 

Female geni talia . Abdomen ends broadly. Ductus bursae unmarked. 

Corpus bursae without signa. 

MATERIAL EXAMINED. ENGLAND: Suffolk, Icklingham, 10 , 19 , 17-1B.v.1974, 
A.M. Emmet; in Transvaal Museum . 

The course run by Cu in the forewing resembles that of Simp l imorpha 

lanceifoliella in that it curves up to meet Rs+M. Since one of the charac­

teristics of the Trifurculini (see bel ow) is that M curves up to meet Rs ' 
the s ituation in acetosae is rather confusing: could 'Cu' in fact be M? 

Probab ly not, because M diverges rather sharply up to meet Rs about one­
third of the way along the wing in the Trifurculini whereas in acetosae 
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the vein in 

the wing. 

ni (e.g. 

question curves up gradual ly and meets Rs about halfway along 

J. aaetosae lacks characters that are unique to the Trifurculi-

fema 1 e) . 

a narrow band-like uncus in the male and signa 

It may be distinguished from StigmeLLa by the 

reticulata in the 

absence of the 

branch R2+3 in the forewing and the absence of a transverse bar of the 
transti 11 a. 



Tribe STIGMELLINI trib. nov. 

(Type-genus: Stigme~~a Schrank, as for subfamily.) 
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The diagnosis that follows app l ies to both the tribe and its single 

included genus, Stigme~~a . The name Stigmellini is strictly redundant, but 
it is included here to follow the convention of assigning equivalent taxo­

nomic divisions the same rank. (For details see pages 6-8.) 

DIAGNOSIS. The species from southern Africa are dealt with immediate­
ly below in the reprint. 

Distinguished from the Trifurcul ini by the fo llowing: Forewing: M 

coalesced with R from base of wing, Cu runs independently throughout its 

length. Male genitalia: lateral arms of vinculum fuse distinctly with 
sides of tegumen and do not form a complete ring around aedeagus; uncus 

hood-lik~ not in the form of a narrow band. Female genitalia: signa reti­
culata never present. 

In one species of Trifurculini M is probably united with R from the 

base of the forewing, but this species is otherwise quite distinct from any 

species of Stigme~~a (see Obrussa zimbabwiensis , described below). The 
absence of signa reticulata on the corpus bursae of the female in Trifurcu­
lini i s rare. In females in which the signa are absent M is coa lesced with 
Cu from the base of the forewing and then diverges to R about one-third of 

the way along the wing; this disting uishes such species from any presently 

assigned to StigmeLla . 

DISTRIBUTION. Stigmella is a large genus of worldwide distribution. 

(No records from South America are known to me.) 
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Genu s STIGMELLA Schrank 

See reprint bound in immediately below, (Scoble 1978b). 
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Tribe TRIFURCULINI trib. nov. 
Type-genus: Trifurcu~a Zeller, 1848:330. 

The name of the tribe is based on the oldest name of the remaining 
nepticulid genera. The concept of the Trifurculini in some ways resembles 

that of Trifurcu ~a in the sense of Johansson (1971), see 'Previous Treat­
mens' (p.10). 

The larvae are generally leaf-miners, but various other kinds of tis­

sues are mined. 

DIAGNOSIS. Distinguished from the Stigmellini by the following cha­

racters. Forewing: M coalesced with Cu from base to about one-third of 
way along wing before M diverges to coalesce and run with R; or R (or 

just Rs )' M and Cu are coalesced from base. Male genitalia: lateral arms 
of vinculum not distinctly fused to sides of tegumen but meet, or just fail 

to meet, and so form a ring around aedeagus. Tegumen frequently extended 
to a point, a blunt lobe, or a bifurcate or bilobed process. Female geni­
talia: signa reticulata usually present. The uncus, when present, is ge­

nerally a thickened band approximately in the shape of an inverted V. This 
character is absent from all other nepticulids. With few exceptions the 
gnathos is fused so that it forms a strong, undivided central element that 
is ventral to the lateral elements (Scoble 1980b:fig.7). The basi c shape 

of the gnathos is widespread in the Nepticulidae, but it is different from 
that of most Stigme ~ ~a species and also from that of Simp~imorpha ~allceifo­

liella . 

The pupal exuviae of only a few species were available for study. The 

spines on the abdominal terga are generally . large and numerous, although 
sometimes they are smaller. This contrasts with the Stigmellini where the 

spines are very small and usually reduced to a single row. 

DISTRIBUTION. Some of the genera included are found in both northern 
and southern hemispheres. Representatives of the tribe are found in most 
parts of the world. 
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Genus OBRUSSA Braun 

Obrussa Braun, 1915:196. Type -species: Nept icuZa ochre fascie ZZa Cham­
bers, 1873:128, by original designation and monotypy . 

Etai nia Beirne, 1945:208. Type-species: Lyonetia sericopeza Zeller, 
1839:215, by original designation. (Synonymized by Wilkinson & Scoble 1979: 

98 see there .foradditional references.) Emmet in Heath,1976:206 (detai l s 

of life-history included). 

The spec i es from the Holarctic form a tight-knit group. The genita­

lia are modified and the larvae mine in the winged-seeds of Acer and (at 
least in one species) in bark, petiole and bud in addition. 

Four species from southern Africa are assigned to Obrussa, below. 

ADULT. Head . Tuft on front of head and vertex black, ferrunginous 
or orange to yellow. 

Thorax. Forewing with white fasciae or spots on a blackish background, 

or ochreous or off-white variously ir rorated with fuscous or with a fuscous 
fascia. Male with or without a hair-pencil, and wi th or without specia­

lised scales. Subcostal retinaculum in male, where observed, comprising 
unusually long hook-like units. Venation varies, see species descriptions. 

R1 and R2+3 always present. R4 and R5 represented by separate branches 
terminally, or fused. M1 and M2 represented by separate branches terminal­

ly or fused. M is coa l esced with Cu at base of wing, later diverges to 
Rs ' or interpretation of the M and Cu veins uncerta i n (see species descrip­
tions). 1+2A fused throughout length; no anal loop . Hindwi ng brownish 

grey, with or without specialised scales in male. Venation: M unbranched. 
Hindtibia: proximal pair of spurs above or bel ow midpoint. 

Abdomen . Male genitalia : Vinculum: lateral arms form a complete, 

or almost complete, ring around aedeagus; ventral plate usua ll y with deep 

(rarely shallow) U-shaped emargination of caudal edge; anterior extension 
general ly not excavated, ra rely weakly so. Tegumen rounded, not extended 

into a long point. Uncus not divided dorsoventrally at apex; bipapillate 

or undivided at apex in ventral view; a band approximately in shape of an 

inverted V. Gnathos with or without a divided or undi vided central, ven­
tral element. Valva: with a characteristic, long apodeme (rarely absent) 

arising from outer aspect that runs behind (i .e. dorsal to) the valva into 
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the genital capsule. Shape of valva varies, occasionally it is small. 

Strong setae arise from apex of valva, often these are prominent. Trans­
tilla: transverse bar present or absent. Aedeagus: rarely a large pro­

cess arises ventrally, which is probably an extension of inner wall of ae­

deagus. Vesica without denticulate or spiculate cornuti. 

Female genitalia. End of abdomen broad, not attenuated to form poin­

ted ovipositor. Ductus bursae variou,ly sclerotised, generally with funi­

cular markings, often with spines. Corpus bursae with a pair of large sig­
na reticulata. 

LARVA. No information on the species from southern Africa. In the 

Holarctic the species mine in the winged-seeds of Acer (for details see 

Emmet 1976 ). In sericopeza the first generation mines in winged-seeds 

whilst the second mi nes in petiole, bark and bud. 

DIAGNOSIS. The two most striking unique characters of this genus are 
found in the male genitalia. They are the U-shaped excavation of the cau­

dal edge of the ventral plate of the vinculum, and the l ong, heavily scle­

rotised apodeme associated with the valva. In nigricapitella Meyrick this 
apodeme i s absent, but see there for why the species is included in the 
genus. Many prominent setae arise from the apical part of the valva; they 
are found in al l species of Obrussa and are particularly prominent in ochre­

fasci e lla and the new species described from Zimbabwe, below. 

In decentella (Herrich-Schaffer), see Emmet (1976:206), and in all the 
species from southern Africa, the head-tuft is black. A black head-tuft is 

unusual, but not unique in the Nepticulidae, and is probably an independent­
ly evolved apomorphy of Obnlssa. 

DISTRIBUTION. North America, Europe, Africa (records only fr om south­
ern Africa). 



Obrussa crypsixantha (Meyrick) comb.nov., figs 13,54 

Nepticula crypsixantha Meyrick, 1918:43. 
Nepticula crypsixantha Meyrick; Janse, 1948:164. 
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ADULT o. Wingspan 5,8-6,Omm. Head-tuft black. Antenna: eye-cap 

broad. Forewing pale ochre heavily (up to 50%) irrorated with fuscous. 

Subcosta l retinaculum comprising a series of very long hook-like units. 
Hindwing broad at base and with a patch of specialised, pale ochre scales 
on ventral surface; costal spines absent. Hindtibia: proximal pair of 
spurs below midpoint. Abdomen pa le grey. 

Venation (fig.13). Forewing: R4 and R5 represented by t ermina l bran­

ches. M4+5 present. M concurrent with Cu from base to about a third of 
way along wing when it diverges to meet Rs. Cucontinues for a very short 

distance after M diverges. 

Male genitalia (fig.54). Vinculum: U-shaped excavation of ventral 
plate moderate; anterior extension not emarginated. Tegumen well-fused to 

uncus. Uncus bipapillate. Gnathos with central element not greatly elon­

gated. Valva triangular; apex weakly cleft and with several strong setae 
arlslng from it, but not as prominent as in zimbabwiensis; apodeme of 
valva long and tapering. Transtilla: transverse bar present. Aedeagus 

with pair of lateral carinae and a large finger-like process that is pro­

bably an extension of the inner ventral wall. Vesica with poorly-defined 
thickenings. 

t~ATERIAL EXAMINED. I designate as Lectotype the syntype of Meyr i ck 

of which a photograph appears in Janse (1948: plate 93,fig.7). It is a 
male and bears the following l abel data: 'Pretori a, 27.ix. '13, A.J :T. 

Janse; [Genitalia slide] 7245; NepticuZa crypsixantha M., Type No.125. '; 

in Transvaal Museum. Paralectotypes: SOUTH AFRICA: Transvaa l, Pretoria, 
10 29.ix.1915, 'Cotype No.126', 10 20.x.1915, 'Cotype No.143' , A.J.T. Janse; 

in Transvaal Museum. 

Other specimens: Pretoria North, 10 iX.1949, G. van Son; 1029.x.1948, 

L. Vari; 10 28.x.1976, L. Vari; in Transvaal Museum. 

This species may be distinguished from all the other known species of 



50 

Obrussa from southern Africa by the presence of a transtilla. The male 
genitalia are, in general, characteristic . 
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Obrussa zimbabwiensis spec.nov . , figs 14,55,104 

ADULT 0, 9. Wingspan 5,4-6,4mm. 
very large. Forewing very pale ochre 

Head-tuft black. Antenna: eye-cap 
with a black, postmedial fascia. In 

two males, collected from same locality as the holotype, shiny black, spe­
cialised scales cover proximal half of ventral surface and cause proximal 
half of dorsal surface to appear dark. In male, not female, an ochreous 
hair-pencil comprising a bunch of long, rather wide scales, arises from 

base of forewing near costa on ventral surface. Subcostal retinaculum in 
male cons ists of a series of very long hook-like units. Hindwing of male 

with shiny black, specialised scales on both surfaces; costal spines ab­

sent. Both wings densely covered with aculei. Hindtibia: proximal pair 

of spurs above midpoint. 

Venation (fig.14). R4+5 and M1+2 present, or the Rs+M trunk termi­
nates before branching. M does not diverge from Cu to meet Rs, so it is 

probably associated with Rs from base of wing. Cu present, or so weak as 
to be visible only as a persistent trachea. 

Male genitalia (fig.55). Vinculum: U-shaped excavation of ventral 
plate broad and deep; anterior extension weakly emarginated. Uncus in 
shape of inverted V. Gnathos with central element long and narrow, exten­

ding beyond uncus. Valva triangular with several characteristic setae ari­
sing from apical part; base produced inwardly into a short, pointed pro­

cess; apodeme attached to basal outer edge of valva, and hardly 

tapers. Transtilla: transverse bar absent. Aedeagus: projected ventral­
ly into a short spatulate process; a pair of lateral carinae are present. 

Vesica with few poorly-defined thickenings. 

Female genitalia (fig.104). Ductus bursae with characteristic funi­

cular sclerotisation. Corpus bursae: signa reticulata long and broad. 

MATERIAL EXAMINED. o-Holotype, ZIMBABWE (RHODESIA): Lundi, 13-16.iii. 

1964, yari & van Son, genitalia slide no.10079; in Transvaal Museum . Para­
types: data as holotype, 20, 49; 60,39 2-5.ii .1964, Vari & van Son; Salis­

bury, 10 25.vi .1956, C.N. Smithers; housed in Transvaal Museum. 

The species can easily be distinguished from all other speci es of 
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Obrussa presently described by the colour of the forewing, and the form of 

the male and female genitalia. 
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Obrussa nigricapitella (Janse) comb.nov., figs 15,56,105 

Nepticula nigrioapitella Janse, 1948: 170. 

Nepticula irrorata Janse, 1948:168 par tim (two misidentified paralecto­

types, see also Scoble 1978a:95). 

ADULT d, 9. Wingspan 4,2-5,Omm. Head-tuft black . Antenna: with 

rather rounded, approximately 

very large, eye-index = 1,5. 
yond labial palpi. Max ill ary 

monilifcrm segments in male. Compound eye 
Galeae short and swollen, extending just be­
palpi with segments 1 and 2 almost completely 

fused, and segments 2 and 3 poorly demarcated . Forewing pale ochre, weakly 

irrorated with fuscous. Subcostal retinaculum in male comp rising a series 

of very long hook-like units. No specialised scales on either wing. Hind­
wing: no costal spines in male. Hindti bia: prox ima l pa i r of spurs below 

midpoint. Abdomen off-white. 

Venation (fig.15). Forewing: R4+5 and M1+2 represented by terminal 
branches . M separate from Rs at base, later meets Rs about third of the 
way along wing. Cu weak, presumably fused with M at base of wing, or else 

lost. 

Male genitalia (fig.56). Vinculum: U-shaped excavati on of ventral 
plate shallow; anterior extension very weakly emarginated . Tegumen well 
fused to uncus. Uncus in form of a sc lerotised band produced terminally 

into pair of prominent pOints. Gnathos with central element partly divided . 
Valva small, we ll fused to its opposite member at base, with a C shaped ex­

cavation from top of valva; strong setae arise from apex, not as prominent 

as in zimbabwiensis ; apodeme of va lva vestigia l. Transtilla : transverse bar 
absent; ventral arm li es at about right ang les to valva and sinks well 
back into genita l capsule. Aedeagus with a pair of l ong narrow carinate 

processes. Vesica: a long thin apodeme is probably derived from it. 

Female genitalia (fig.105). Ductus bursae with a characteristic mar­

king, and a pair of plates from which arise comb-like teeth at the paint 

at which the spermatheca enters the ductus. Corpus bursae: signa reticu­
lata long and broad. 
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~~TERIAL EXAMINED. I designate as Lectotype one of Janse's three 

syntypes. It is a male of which a photograph of the genitalia is given in 

Janse (1948: plate 90 fig.?). It bears the following label data: 'Aba­

chaus, S.W.A. [South West Africa] Feb. 43 G. Hobohm; [Wing s ide] 1899; 
[genitalia slide] 4953; NepticuZa nigricapitaZZa Janse, Type No.2380'; 

in Transvaal Museum. Paralectotypes, SOUTH WEST AFRICA: Abachaub, 16, 
19 x.1943, G. Hobohm, a photograph of the female moth appears in Janse 

(1948: plate 92 fig.?); in Transvaal Museum. 

Other specimens . Paralectotypes of StigmeZZa irrora~~ , 16 label led 

'Abachaus [sic, Abachaub], S.W.A., No.43, G. Hobohm, paralectotype Stig­

meZZa irrorata Janse.' ; 19 labelled 'Abachaus, S.W.A., April 43, G. 

Hobohm, paralectotype StigmeZZa irrorata Janse.'; SOUTH WEST AFRICA : 
Abachaub, 16 x.1943, 19 x.1944, 16, 29 xi .1945, G. Hobohm; in Transvaal 
Museum. 

O. nigricapiteZZa is similar to the next species but is easily distin­

gu ished from it by the absence of the apodeme associated with the valva. 
The sha llow U-shaped depres sion of the ventral plate of the vinculum, and 

the general similarity of male and female genitalia to those of the next 
species shows that nig,~capiteZZa belongs to Obrussa. 

The species has been collected only from South West Africa. The next 

species occurs in the eastern Transvaal in South Africa on the opposite 
side of the subcontinent. 
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Obrussa krugerensis spec.nov., fig.57 

The species is closely allied to nigri capitel la and the comments below 
include only the differences from that species. 

ADULT d, 2. Wingspan 4,O-4,Bmm. Forewing of male withan ochreous 

hair-pencil arising from base of ventral surface on costa. 

Male genitalia (fig.57). Vincu l um: excision of caudal margin of ven­
tral plate much deeper than in nigri capitelZa . Uncus not extended into two 

points. Gnathos: shape unusual (see figure) but central element not divi­
ded . Valva: apex weakly divided but not with a C-shaped excavation; long 

spine-like apodeme extends from base of valva across genital capsule. 

The species has been found only in the Kruger National Park (Eastern 
Transvaal) and so has a quite different distribution from ni gricapi tel la , 

which has only been found in South West Africa. 

MATERIAL EXAMI NED. d-Holotype, SOUTH AFR ICA: Kruger National Park , 

Letaba Camp, 2B.iii.1952, Janse & Vari, genitalia slide no.10140; in Trans­
vaal Museum . Paratypes: locality as holotype, K.N.P. Survey, 1d, 12 3-6. 

xii.1973, Potgieter & Scholtz ; Shingwedzi, 10 29 .iii .1952, Janse & Vari; 
Punda Milia, K.N.P. Survey, 20 , 22 4- 5.v.1 970, Vari & Pot gieter; in Trans­

vaal Museum. 
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Genus ECTOEDEMIA Busck 

Ectoedemia Busck, 1907:97 . Type-species: Ectoedemia populella Busck, 
1907:98, by original designation and monotypy. (Treated as a subgenus of 

Trifur cula Zeller (sensu Johansson 1971) by Johansson 1971:245.) 

Dechtiria Bei rne, 1945: 204 . Type-speci es: .'Nnea subbimaculella Haworth, 

1828:583, by original designation. (Synonymised by Svensson 1966:200. ) 

Fomoria Beirne, 1945:208. Type-species: 

1855:49, by original designation. (Treated 

Zeller (sensu Johansson 1971) by Jo hansson 

Nepticula weavcri Sta in ton, 

as a subgenus of Trifurcula 

1971: 245.) 

Ectoedemia has been much expanded here to include a large number 

of species. All these spec i es share cer.tain attributes but no one fea­

ture is unique to them all, so the monophyly of the group is quest ionable. 

A discussion of the problem is presented under 'Classifi cation' (p.200), 

and reasons for the treatment are given. 

Further studies on species that fit the des cription presented below 

from other parts of the world are needed. Work by the group studying 
Nept i cu lidae at the Vrije University, Amsterdam may resol ve the question 

of the monophyly of Ectoedemia in the future . 

ADULT 6,9 . Head. Orange, ochreous, off-white or mixed with red­

brown. Compound eye not very smal l . Galeae either fail to extend beyond 

labial palp i or are about twice length of those structures, or, rare ly , 

over twice length of head-capsule. 

Thorax . Forewing metallic or non-metal lic; colour varies between 

spec i es, frequent ly ochreou s lightl y or heavily irrorated with fuscous, 
often grey-brown . Male wi th or without a hair-pencil , and with or without 

specia li sed scales. Venation varies between species. R1 and R2+3 always 

present. R4 and R5 represented by separate branches terminally, or fused. 

M1 and M2 rep resented by separate branches terminally, or fused. M united 
with Cu at base and Rs later. Cu sometimes long, or sometimes short and 
never separate from M. Hindwing with or without specialised scales. Vena­

tion: M unbranched . Hindtibia: proxima l pair of spurs below midpo i nt, 

at l east for species discussed in this work, except where hindlegs are mis­
sing. 
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Abdomen. Male genitalia. Vinculum: lateral arms form a complete 

ring around aedeagus; ventral plate without a deep excavation from caudal 

margin; anterior extension emarginated or not. 

long point, or bilobed or bifurcate, or rounded. 

sent and approximately in form of an inverted V; 

Tegumen extended into a 

Uncus: absent , or pre­

apex undivided or weakly 

emarginated; occasionally with an additional pa i r of lobes . Gnathos usual­

ly with an undivided, pointed or bluntly rounded central and ventral ele­

ment, sometimes modified, but always based on this plan. Valva approximate­

ly triangu l ar in general but with considerable variation in detail, and 

sometimes greatly modified; without long Obrussa -type apodeme. Transtilla: 

transverse bar present . Aedeagus: with or without a ventral process; 

ventral process often long, narrow and forked at apex. Vesica: cornuti 

present or absent. 

Female genitalia . End of abdomen broad, extended into a short point 

or, rarely, very long for a nepticulid. Ductus bursae with prominent scle­

rotisations that usually form a ring, and in some species rows of pectinate 

marks; rarely, ductus lacks sclerotisations. Bursa copulatrix with a pair 

of signa reticulata; these structures are rarely absent. 

LARVA. Mining habits vary. Generally leaf-miners, some species mine 

petioles, where they induce the formation of galls, others are bark-miners . 

PUPA. For the few species for which pupal exuviae were examined terga 

2-8 are covered with medium-sized to large spines . 

DIAGNOSIS. Eatoedemi a is easy to distinguish from Obrussa ; it lac ks 

the long apodeme of the valva, and the ventral plate of the vinculum is 

not emarginated. The forewing venation differs from NiepeZtia since R1 

and R run together from the base of the wing in the former whereas in the 
s 

latter they are separate . The male genita l ia of Eatoedemia differ from 

those of th e homogeneous genus Ni epeZtia in shapes of the components, com­

pare figures. The venation of th e forewing of Eatoedemia differs from that 

of MiaroaaZyptris in that in the latter M is stated to coalesce with R 
fr om base (Wilkinson 1979:62), whereas M only meets Rs about one-third of 

the way along the forewing in Ectoedemia . 
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In the hindwing M is not branched in Ectoedemia whereas in Trifurcula M 

is branched into Ml and M2. 

Ectoedemia is unlikely to be confused with any other genus. In all 

the species M diverges from the joint M+Cu trunk in the forewing and fuses 

with Rs about one-third of the way along the forewing. In all but a few 
species the ductus bursae is marked by an approx imately ring-shaped scle­
rite. Neither of these characters is unique to the genus but their combi­
nation is, except for the few species where the markings on the ductus are 
absent and considered to be secondarily lost. 

DISTRIBUTION. World-wide, except Antarct ica. No in formation f rom 
South America. 



Subgenus ECTOEDEMIA Busck 

Type-species: Ectoedemia popuZeZZa Busck, 1907 :98 . 
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The two reprints (Scoble 1978a, 1979) bound in be l ow deal with three 
species from southern Africa. They are included in the nominate subgenus. 

The subgenus is widespread al though it "is not represented in the Aus­

tralian nepticulid material housed in the Australian Nati onal Collection. 

A character common to al l the species is the absence of an uncus. 

The general pattern of the wing venation is the same for all spec i es exa­
mined , but not unique to the taxon since it occurs in species belonging to 
the other subgenera. 
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Subgenus LAQUEUS subgen. nov. 

Type-species: Nepticu Za grandinosa Meyrick, 1911a:236. 

In the forewing of all the species lA and 2A are separate at the base 
of the wing, and subsequently unite. This arrangement was called an 'anal 

loop' by Kristensen (1978: fig.20) in the Prototheoridae. This is the on­
ly known character that is present in all the species. A well-developed 

ventral process of the aedeagus occurs in most, but not all species. 

The group has not been found outside southern Africa. 

A group of eleven closely allied species. 

The 11 species that follow constitute a tight-knit group. They are 

not named more formally as a species-group because most of the other spe-

ci es in the subgenus do not fall into clusters of similar cohesion; to 
name these others would result in the anomally of naming many single spe-
cies each as a 'group' . 

The eight species for which host-plant information is available feed 

on various species of Diospyros (Ebenaceae). 

In the male genitalia the anterior extension of the vinculum is usual­

ly rounded anteriorly rather than emarginated or excavated. The apex of 

the tegumen is often in the form of a pair of small rounded knobs, or fin­
ger-like extensions, a situation rare in the Nepticulidae . The apex of the 
uncus is usually strongly bent ventrally, at leas t in dried specimens, and 

often weakly emarginated. The gnathos is of the generalised nepticulid­
type in some species but in others the central element is weakly sclero­
tised and broad, which indicates that the lateral processes are weakly 

fused. The valva is approximately triangular and, in all except one spe­

cies, is curved and narrows towards the apex. Four or fi ve long setae 

with prominent, tuberculate bases arise from the valva, usually towards 
its base. The aedeagus is expanded anteriorly into a flattened flange­

like structure, or a pair of lateral flanges. The prominent ventral pro­

cess of the aedeagus is also found in some other species of the subgenus. 

In the females, known for five species, the apophyses form a point 
at the end of the abdomen. Below the rather charac teristic thickening 
on the ductus bursae are some minute pectinations . In some spec ies they are 

few in number and faint, even using interference contrast microscopy; 
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in others they are numerous and distinct. 

The galeae, in species where sufficient material was availab l e for 

their examination, extend well beyond the labial palpi. In most other 
nepticu l ids examined they are considerably shorter. 

The setae with the prominent bases on the valvae, and the flange of 

the aedeagus are characters unique to this group. 



Ectoedemia (Laqueus ) s timulata (Meyrick) comb.nov., fig.58. 

Nepticula stimulata Meyri ck, 1913: 326. 

Nepticula s t i mulat a Meyrick; Janse, 1948:176. 
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Nepticula macrochaeta Meyrick, 1921:140 [synonymised by Janse 1948:176J. 

ADULT O. Wingspan 4,4-4,8mm. Head-tuft off-white. Forewing off­
white with a few fuscous scales scattered over dorsal surface. Hindwing : 
no costal spines. No specialised scales on wings. 

Venation. As guerkiae , below. R4+5, and M1 and M2 represented by ter­

minal branches . Cu continues for a short distance after M diverges to meet 

Rs' 

I·lale crenitalia (fig.58). Vinculum: anterior extens ion not emargi nated. 
Tegumen tapers to a single, undivided lobe. Uncus in form of a well-scle­

rotised band, with a small, weakly emarginated extension apically . Gnathos 

unremarkable. Valva divided at apex, with four prominent setae arising 
nea r base. Transtilla: transverse bar present . Aedea gus with a pair of 

small lateral flanges anteriorly; ventral process large, bifurcate ; no 

other carinae. Vesica with some minute cornuti . 

MATERIAL EXAMINED. a -Lectotype, here designated: it is one of Meyrick' s 
syntypes and bears the following label data : 'B arberton, 5. Dec. 1910 . , 

A.J.T. Janse; 4894; G. [genitalia slide] 7241; Nepticula stimuZata M., 
Type No.ll7; N. s timu lata . , A photograph appears in Janse (1948: plate 

94, fig.2); in Transvaal Museum . Paralectotype, SOUTH AFRICA: Transvaal, 

Barbert on, 10 19.xii .1910, A.J.T. Janse; 'Cotype No.ll8.'; in Transvaal 
Museum. 

The shape of the valvae and of the ventral process of the aedeagus is 

characteristic of sti mulata . 
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Ectoedemia (Laqueus) grandinosa (Meyrick) comb.nov., figs 16,59,106,122 

Nepticula grandinosa Meyrick, 1911a:236 . 

Nepticula grandinosa Meyrick; Janse, 1945:166. 

ADULT 0,9. Wingspan 4,S-5,Smm. Head-tuft pale ochre with variable 
number of fuscous hairs mixed in. Galeae not long, but extend signifi­

cantly beyond labial pal pi. Forewing pale ochre, usually heavily irro­

rated with fuscous, but sometimes not. Hindwing: no costal spines in 
male. No specialised scales on wings. Abdomen grey. 

Venation (fig.16). Forew ing: R4+5 and Ml+2 represented by termi­
nal branches. Cu continues for a short distance after M diverges to Rs' 

Male genitalia (fig.59 ). Vinculum: anterior extension very weak­
ly excavated. Tegumen terminates at apex as a pair of widely separated, 

small, rounded lobes . Uncus turned ventrally at apex, which is weakly 
emarginated. Gnathos with flattened ends to tips of lateral processes. 
Valva with patch of prominent setae arising from near base . Transtilla : 
transverse bar present; ventral arms relatively long. Aedeagus broad­

ened anteriorly into a pair of lateral flanges; ventral process pointed 

at apex, not forked; no other carinae. Vesica with some minute cornuti. 

Female genitalia (fig . l06). Apophyses form a short, pOinted ovi­
positor. Ductus bursae with a curved sclerite and rows of pectinate marks . 
Corpus bursae with a pair of elongate, clearly bordered signa, the reticu­

lations of which are strong. 

LARVA . Mines the leaves of Diospyros lycioides subspecies lycioides 

(Ebenaceae). The mine (fig .1 22) is a short, narrow gallery in its early 

stages and broadens suddenly into a wider and much contorted one . The 
convolutions merge so forming a blotch . The larva forms a cocoon inside 
the mine occasionally. 

PUPA. Numerous rather small spines on abdominal terga 2-S. 

MATERIAL EXAMINED. o-Holotype, SOUTH AFRICA: Transvaal, Pretoria, 
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6. ix.1906, A.J.T. Janse, genitalia slide no.7206, 'Type No.113'; housed in 

Transvaal Museum. 

Other specimens. SOUTH AFRICA: Transvaal, Pretoria, labelled as a 6 
of fu scata by Janse, lO.xii.1916 , A.J.T. Janse, 'Cotype No . 2363' see p.121; 

26, 39 October-December, A.J.T. Janse; 276,209 August-January, L. Vari; 
in Transvaal Museum. 

The undivided lobe of the ventral process of the aedeagus is a charac­
ter useful for recognising gramiinosa . 

Larvae of gr andi nosa oft en mine the leaves of the same individual plant 

as the next species. The mines however are easily distinguished by t he 

presence of a short gallery in the early stage in Jrandinosa, and the pre­

sence of a black spot on the inner side of the epidermis in the next spe ­
cies. 
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Ectoedemia (Laqueus) wilkinsoni spec.nov., figs 50,120 

ADULT 0,9. Wingspan 5,4-5,4mm, one female is 4,5mm. Head-tuft pale 

ochre with variable number of brown or red-brown hair-scales mixed in, of­
ten the darker hairs predominate. Galeae extend clearly beyond labial pal­

pi. Forewing a mixture of pale ochre and fuscous giving a mottled appea­
rance, some specimens are darker than others; no specialised scales. Hind­
wing of male: no costal bristles; pale ye ll ow specialised scales on dor­
sal and ventral surfaces and a conco lorous costal hair-pencil that ari ses 

from base of wing. Abdomen grey. 

Venation. As grandinosa , above. 

Male genitalia (fig.50). Vinculum: lateral arms long so capsu l e is 

elongate; ventral plate with caudal margin thickened; anterior extension 

rounded, not emarginated. Tegumen terminates at apex in a pair of small 

rounded lobes. Uncus in form of a narrow band bent ventrally at apex . Gna­
thos with small pointed central element. Valva with four prominent setae 
arising from near base. Transtilla: 

long. Aedeagus with a pa i r of sma ll 
transverse bar present; ventral arms 

flanges anteriorly; ventral process 

in form of a short ventral component and a large, longer, more dorsally 
situated, forked process; no other carinae-. Vesica with a small patch of 
minute cornuti. 

Female genita l ia . As grandinosa except that curved sc l erite on duc­

tus bursae is slightly larger. 

LARVA. Forms a blotch mine (fig.120) in the leaves of Diospyros 

lycioides subspecies lycioides (Ebenaceae). The inner surfaces of the upper 

and lower epidermis are stained black . On the lower epidermis the stained 

area forms a prominent black spot, on the upper ep i dermis it is more exten­

sive. 

PUPA. Te rga 2-8 covered with many medium-sized spines arranged into 

two patches one on each side of the segment . 

MATERIAL EXAMINED. o-Holotype, SOUTH AFRICA: Transvaal, Pretoria, 
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accession no.439, 27.ii .1952, L. Vari, genitalia slide no.10542; in Trans­

vaal Museum. Paratypes: 19 data as holotype, 25.ii .1952, L. Vari; acces­
sion no.345, 3d, 79, 23.viii., 7, 13, 16, 17, 22.ix., 1. x.1951, L. Vari; 

10, 9.ix.1952, L. Vari; in Transvaal Museum. 

The elongate vinculum and the presence of specia lised scales on the 

hindwing of the male are useful characters for identifying that sex. The 
dorsoventrally divided ventral process resembles that of the next species 

as do the female genitalia and the mine. 

The species is often found mining leaves on the same plant as grandi­

nosa but the mine differs from that made by grandinosa (compare figures and 

see under grandinosa , above). 

E. wilki nsoni has been collected only from Pretoria in the Transvaal, 

whereas the close ly allied next species has been found only in the southern 
Cape. 

The species is named after Professor C. Wilkinson of the Vrije Uni­

versiteit, Amsterdam. 
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Ectoedemia (Laqueus) simiicola spec.nov., figs 17,61,121 

ADULT 0, 9. Wingspan 4,8-5,4mm. Head-tuft pale ochre with some dar-
ker hair-scales mixed into tuft on vertex in two specimens. 

ochre sparsely irrorated with fuscous, the irrorations being 
nent towards edge of wing. Hindwing: no costal bristles. 
scales on wings. Abdomen grey. 

Forewing pale 

more promi­
No specialised 

Venation (fig.17). Forewing: 
presented by term inal branches. Cu 

diverges to Rs. 

R4 (a short spur) and R5, and Ml+2 re­
continues for a short distance after M 

Male genitalia (fig.51). Vinculum: anterior extension rounded, not 

emarginated. Tegumen narrows to a single blunt lobe, not bilobed; 

Uncus complex, weakly emarginated at apex medially, laterally extended into 

an additional process on each side (arrowed in figure). Gnathos with a 
fairly small central element. 
below midpoint. Transtilla: 

Valva with four setae arising from slightly 
transverse bar present; ventral arms long. 

Aedeagus with a flange around anterior end; ventral process with a short 
ventral component and a long, dorsal, weakly bifid process; a pair of well­
developed dorsolateral carinae present . Vesica unmarked except for striate 
thickening around base of ejaculatory duct . 

Female genitalia. Apophyses form a pointed end to abdomen. Ductus 

bursae with pectinations very weak and not extensive . Markings on ductus 

bursae and corpus bursae as gvandinosa. 

LARVA. Forms a blotch mine (fig . 121) on the leaves of Diospyros simii, 

and possibly D. dichrophylla (Ebenaceae). The inside of the epidermis is 
stained black, particularly in a small central patch on the lower epidermis. 

A whitish spot is usually present on the outside of the upper epidermis, a 

character that distinguishes the mine from that made by wilkinsoni. 

MATERIAL EXAMINED. o-Holotype, SOUTH AFRICA: Cape Province, [Tsitsi­

kama] Coastal National Park, Stormsriviermond [Storms River Mouth], acces­

sion no. 2905, 4.xii.1967, L. Vari, genitalia slide no. 9909; in Transvaal 
Museum. Paratypes: data as holotype, 59, 28,30.xi., 1,2.xii .1957, L. Vari; 
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Lake Pleasant, accession no. 1098, 10, 10.iv.1954, L. Vari; Knysna, acces­

sion no. 1396, 30, 19,20.xii.1954; in Transvaal Museum. 

This species is closely allied to wiZkinsoni. The male of simiicoZa 

may be distinguished from that of wiZkinsoni by the single-lobed, as opposed 

to bilobed, condition of the tegumen, the additional lateral processes on 
the uncus and the form of the ventral component of the ventral process. The 
ductus bursae of the female of simiicoZa has less extensive, and weaker pec­
tinations. 
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Ectoedemia (Laqueus) guerkiae spec.nov., figs l S,62,107,122 

ADULT 0, 9. Wingspan S,0-S,6mm. Head - tuft pale ochre. Galeae extend 

clearly beyond labial palpi. Forewing pale ochre, evenly and fair ly well 
irrorated with fuscous. Hindwing without costal bristles in male. No spe­
cialised scales on wings. Abdomen grey. 

Venation (fig. IS). Forewing: R4+S' and M1 and M2 represented by ter­
minal branches. Cu continues for a short distance after M diverges to meet 

Rs· 

Male genitalia (fig.62). Vinculum: anterior extension rounded, not 

emarginated. Tegumen terminates at apex in a pair of widely separated, 

small, slightly elongated lobes. Uncus broad, weakly sclerotised, and ter­

minates in a single, small lobe at apex; apex not strongly bent ventrally. 

Gnathos characteristic; lateral processes long and distinctive (see fi­

gure). Valva with four prominent setae arising from near base. Transti l la: 
transverse bar present; ventral processes long. Aedeagus with a pair of 

small lateral flanges anteriorly; ventral process very broad, bifurcate at 
apex; a pair of dorsolateral carinae present and bound to each other by a 

narrow, transversely orientated bar. Vesica with a patch of minute cornuti . 

Female geni ta lia (fig.107). Apophys es form a pointed end to abdomen. 
Ductus bursae: curved sclerite is noteably narrow; pectinations few in 

number. Corpus bursae wi th signa reticulata elongated. 

LARVA. Mines the leaves of Diospyros lycioides subspecies guer~ei 

(Ebenaceae). The mine (fig.122) is a long narrow gallery in its early sta­

ges. It broadens suddenly into a wider, and much contorted tract. The 

contortions often merge to form a blotch. Many mines stored under acces­

s ion numbers relating to this species look different in that they are bl ot ­

ches, probably formed by side to side feeding of the larva rather than the 

merging of the contorted gallery. They probably belong to the next species. 

The mine figured is considered to be that which correctly represents quer­

kiae because moths have been reared from batches of mines only represented 
by contorted galleries. The mines are difficu l t to distinguish from those 

of grandinosa but the early, narrow stage is longer in guerkiae and so 
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each species is probably confined to one subspecies of D. lycioides. 

MATERIAL EXAMINED. 6-Holotype, SOUTH AFRICA: Transvaal, Pretoria, 
accession no . 300, 10.i .1951, L. Vari, genitalia slide no. 6789; in Trans­

vaal Museum. Paratypes: data as holotype, 16, 11. i .1951; accession no. 
61, 29, 14.xii .1948, L. Vari; accession no. 108, 16 4.ii .1949; accession 
no. 359, 16 7.ix .1951, L. Vari; Johannesburg, accession no. 227, 16 

21.ix .1950, L. Vari; Wylies Poort, 5 miles North, 16 21-22.iii.1954, A.J.T. 
Janse; Blyde River Nature Reserve, 13 24.xi .-1.xii.1975, Potgieter & Sco­
ble; in Transvaal Museum. 

The ventral process of guerkiae is broader than any other species. 
The shape of the lobes of the tegumen are rather elongate and less rounded 

than in grandinosa , a species that feeds on the same species of host-plant 

(although probably a different subspecies). The sclerotisation on the duc­
tus bursae of the female of guerkiae is particularly narrow. Both sexes 

may further be separated from grandinosa by the median vein, which is 

branched, terminally, in guerkiae , but unbranched in grandinosa. 
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Ectoedemia (Laqueus) macrochaeta (Meyrick) comb . nov. , figs 63,108,123 

Neptiaula macrochaeta Meyrick, 1921 :140. 
Nepticula stimulata Meyrick; sensu Janse, 1948:176 (macrochaeta treated 

as a juni or synonym). 
Nepticula primari a Meyrick, 1913:326, (partim) , misidentified syntype. 

Nepticula primaria Meyrick; Janse, 1948:174 (partim) , misidentified 
syntype. 

The species was described from a single female specimen from Pretoria . 

Janse (1948) synonymised macrochaeta with stimulata. The characteristic 
genitalia are similar to those of females of a long series reared f rom Dios­

pyros from Pretoria. The males of this series have genitalia easily dis­
tinguishable from the males of stimulata. The two syntypes of stimulata 

come from Barberton in the eastern Transvaal. Therefore macroc;~e ta is 

withdrawn from synonymy. 

The male genitalia illustrated by Janse (1948:plate 85, fig.9) are 

those of macrochaeta , not primaria as labelled. 

To add to the confus ion one of the paralectotypes of primaria Meyrick 
is a misidentified specimen of macrochaeta. 

ADULT d, 9. Wingspan 5,4-6,4mm. Head-tuft orange-ochre. Galeae 
about twice length of l abial pal pi. Forewing pale ochre variously, but 

rather lightly, irrorated with fuscous; in some specimens irrorations are 
almost absent. Hindwing: a few long costal hair-like sca les arise from 
base of wing of male rather than costal bristles. No specialised scales 

on wings. Abdomen grey. 

Venation. As simiicola, above. 

Male genitalia (fig.63) . Vinculum: anterior extension not excavated. 

Tegumen extended into a deeply-forked process. Uncus weakly emarginated at 
apex, which is bent ventrally. Gnathos fused but rather weakly so, and not 

formin g a pointed, well-differentiated central element. Valva with five pro­

minent setae ari s ing from near base. Transtilla: transverse bar present; 

ventral arms long . Aedeagus terminates in a flange anteriorly; ventral 

process forked, not very broad, similar to extension of tegumen; a pair of 
dorsolateral carinae present. Vesica unmarked except for striate 
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thickening around base of ejaculatory duct. 

Female genitalia (fig.l08). Posterior apophyses fonn a strong, sharp 

point to end of abdomen. Anterior apophyses particularly broad. Ductus 
bursae: sclerotised bands fonn a broken ring; a few minute pectinations 
are also present . Corpus bursae with signa reticulata elongated. 

LARVA. Mines the leaves of Diospyros lycioides subspecies guerkei 

(Ebenaceae). The mine (fig .123) is a gallery followed by a true blotch . 

The subspecies of plant on which macrochaeta feeds is the same as that of 
the previous species, E. guel'kiae , see above, but the larva of macrochaeta 

makes a true blotch. 

MATERIAL EXAMINED. 9-Holotype, SOUTH AFRICA: Transvaal, Pretoria , 
20.xii .1910, C.J. Swierstra, genitalia slide no. 7269, 'Type No. 2397', a 

further label, probably added by Meyrick, bears the number 837, and another 

states ' NepticuZa macrochaeta Meyrick Type'; in Transvaal Museum. 

Other specimens. SOUTH AFRICA: Transvaal, Pretoria, 9 paralectotype 

of primaria i~eyrick, 'Cotype No. 121', 1l.xi.1909, A.J.T. Janse; 210, 
179 January, February, September, November; Pretoria North, 10 March; 

Johannesburg 40, 99 September, October, December. Marieps Mnt. [Marieps­
kop], 29 December. Natal, Umdoni Park, 10 January. Most specimens collec­

ted by L. Vari, other collectors C.J. Swierstra, A.J.T. Janse, D.M. Kroon, 

G. van Son; in Transvaal Museum. 

The species may be distinguished from stimulata, primaria and all others, 

except the next, by the forked extension of the tegumen in the male, and the 

particularly sharp point formed by the posterior apophyses in the female. 

E. macrocl~eta is closely allied to the next species and i s distinguished 
from it by the characters given under that species, below. 
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Ectoedemia (Laqueus) furceZZa spec.nov., fig.64 

The description for this species is like that of macrochaeta , above, 

except for the following. 

ADULT O. Black specialised scales on dorsal surface of hindwing. An 

ochreous hair-pencil arises from base of hindwing at costa. 

M::r.Ze genitalia (fig.64). Tegumen less deeply forked tha n in furceZZa . 

Aedeagus: dorsolateral carinae not completely separated from eac h other 

(see figure). 

9 indistinguishable from macrochaeta. 

LARVA. The two reared specimens were collected from Diospyros Zycioi­

des subspecies Zycioides . The mine is similar to that made by macrochaeta. 

MA TERIAL EXAMINED. o-Holotype, SOUTH AFRICA: Transvaal, Brits Dis­

trict, Hartebeespoort Dam , accession no. 3677 , viii .1977, L. Vari, gen ita­
li a slide no. 10312; in Transvaal Museum. Paratypes: 10 data exac tly as 

holotype; Kruger National Park, Pretoriuskop, 30 6-7.iv.1952, L. Vari; 
Barberton, 50 28 . ii.-l.iii .1974, L. & G. Vari; Blyde River Nature Reserve, 

20, 29 24.xi .- l.x ii .1975, Potgieter & Scoble; in Transvaal Museum. 
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Ectoedemia (Laqueus) maritima spec.nov., figs 65,124 

ADULT o. Wingspan 4,2 -6,Omm. Head-tuft ochre to dull red-brown. Ga­
leae about twice length of labia l palpi. Forewing pale ochre, evenly and 

fairly well irrorated with fuscous. Hindwing without costal bristles. No 
specialised scales on wings. Abdomen grey. 

Venat i on. As grandinosa , above . 

Male genitalia (fig.65). Vinculum: anterior extension rounded, not 
emarginated. Tegumen terminates at apex as a pair of widely separated 

points . Uncus: apex bent ventra lly and emarginated to form a weakly for­

ked process . Gnathos fused but weakly so, similar to macrochaeta and fur­

cella . Valva with six prominent setae arising near base. Transtilla: 
transverse bar present. Aedeagus terminates anteriorly in a small flange; 

ventral process not broad, forked at tip; pair of dorsolateral carinae 

present. Vesica with some minute cornuti. 

LARVA. Mines the leaves of Diospyros ? vi llosa (Ebenaceae). The 

mine (fig.124) is a narrow gallery in its early stage, and expands into a 
blotch later. It resembles the mines of macrochaeta and f urce lla . 

MATERIAL EXAMINED. o-Holotype, SOUTH AFRICA: Cape Province, Alexan­

dria, Langebos, accession no. 1437, 23.xii.1954, L. Vari; genitalia slide 
no. 7279; in Transvaal Museum. Paratypes: data as holotype , 46 19,20, 
24 . xii .1954, L. Vari; Kenton-on-Sea, 240 22-23.ii .1978, M.J . Scoble; in 

Transvaal M~ seum. 

The species is allied to macrochaeta and furcella as can be seen from 

th e male genitalia and the shape of the mine. The tegumen is not extended 

into a forked process and the ventral arms of the transtilla are not as 

long. The ventra l process of the aedeagus is also different, compare fi­
gures. 
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Ectoedemia (Laqueus) umdonieLLa spec.nov., figs 19,66, 

ADULT o. Wingspan 4,6mm. Head-tuft predominantly red-brown with 

some pale ochre. Forewing pale 

along costa and on distal half. 
base; with a costal hair-pencil 

ochre irrorated with fuscous, particularly 

Hindwing: no costal bristles; broad at 
(fig. 19) of black scales at base. No 

other specialised scales on wings. Hindlegs missing. 

Venation (fi g.19). Forewing: R4 and R5, and M1 and M2 represented 
by terminal branches. Cu continues for a short distance after t" diverges 

to meet Rs' 

MaLe genitaLia (fig.66). Vinculum: anterior extension rounded, not 
emarginated. Tegumen extended into a pair of small rounded lobes at apex; 

lobes close together. Uncus strongly bent ventrally, single - lobed. Gna­
thos rather weakly fused, lateral process jOined to form a weakly sc lero­

tised central element . Va l va with rounded rather than pOinted apex; four 
prominent setae arise from basal half . Transtilla: transverse bar pre­

sent. Aedeagus narrow, with small lateral flanges at anterior end; ven­

tral process long, narrow and forked at tip; pair of dorsolateral carinae 
present. Vesica with minute cornuti . 

t1ATERIAL EXAMINED. o-Holotype, SOUTH AFRICA: Natal, Umdoni Park, 
23.i .1977, D.M. Kroon, genitalia slide no.10453, wing sl ide no . 3879 ; in 

Transvaa l Museum . 

The shapes of the valva and t he ventral process of the aedeagus are 
different from those of all other species. E. umdonieLLa is most closely 

allied to maritima , furceUa and macrochaeta. In having a hair-pencil it 

particularly resembles fu rceLLa . 
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Ectoedemia (Laqueus) scabridae spec.nov., figs 20,67,125 

ADULT d. Wingspan 5,6mm. Head-tuft pale ochre. Forewing grey . 
Hindwing ?without costal bristles . No specialised scales on wings . Ab­

domen dark brownish grey. 

Venation (fig.20) . Forewing: R4+5 and M1+2 diverge and then the bran­
ches split to form R4 and R5, and M1 and M2 terminally. Cu continues for 

a short distance after M diverges to meet Rs' 

Male genitalia (fig .67). Vinculum: anterior extension hardly emar­
ginated, but not rounded. Tegumen rounded at apex, not bilobed. Uncus 
broad; extended into a pair of small points apically and medially, lateral 

corners slightly produced. Gnathos fused, resulting central element is of 

an unusual shape, see figure. Valva with four prominent setae 
apical (posterior) half. Transti ll a: transverse bar present. 

with a bulb-shaped flange anteriorly; ventral process forked; 

arising from 

Aedeagus 

pair of 
dorsal carinae present. Vesica with a large tooth, somewhat smaller divi­
ded process, and some minute cornuti. 

LARVA. Forms a blotch mine (fig.125) on the leaves of Diospyros ? 

scabrida (Ebenaceae). 

PUPA. Abdominal terga 2-8 covered with small spines arranged in about 

five irregular rows on each segment. 

MATERIAL EXAMINED. d-Holotype, SOUTH AFRICA: Natal, Otter-
burn, access ion no .1213, v.1954, L. Vari, genitalia slide no .9908, wing 

slide no.3896; in Transvaal Museum. 

The species is the only one of this group with grey wings . The fore­

wing venation and the shapes of the gnathos and aedeagus are also unique. 
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Ectoedemia (Laqueus) jupiteri spec . nov., fig.68 

ADULT O. Wingspan 5,2mm. Head -tuft pale ochre. Forewing pale ochre, 
about 50% irrorated with fuscous. Hi ndwing without costal bristles. No 
specialised scales on wings. Abdomen brownish grey. 

Venation. As guerkiae,above. Fo:"ewing: R4 is a barely visible spur. 

Ma~e geni ta~ia (fig.68). Vinculum: anterior extension rounded, not 
emarginated. Tegumen extended into two lateral processes. Uncus tapers 

to a narrow, truncated apex, which is weakly divided. Gnathos reduced to 
a narrow band, central element hardly represented. Valva narrow; a few 
prominent setae arise from near inner edge of valva about halfway down. 

Trans ti lla: horizontal bar present; ventral arms extend broadly down from 
dorsa l aspect of base of valvae. Aedeagus terminates anteriorly as a large 
flange, which is expanded laterally; ventral process divided, but not 
strongly, at tip; no other carinae. Vesica with prominent curved process 
near phallotreme. 

MATERIAL EXAMI NED . o-Holotype, SOUTH AFRICA: Transvaal, Blydepoort, 
25-29.x.1976, Scholtz & Scoble, genitalia slide no.l0286, hindleg slide 

3914; in Transvaal Museum. Paratype: Northern Transvaal , near Pieters­
burg, Hanglip Forestry, 10 3.ii .1976, D.M. Kroon; in Transvaal Museum . 

The shapes of the tegumen, uncus, gnathos, valva and transtilla are 
characters by which this spec i es may be recognised. 

The name of the species is indirectly derived from the locality from 
\~hich the holotype was collected. B~yde is an Afrikaans word meaning 'joy'. 

Jupiter is the planet of jolity in Holst's Planet Suite. 
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Other species in the subgenus 

Ectoedemia (Laqueus) royenicola (Vari) comb. nov., figs 5, 21, 69 

Stigmella royenicola Vari, 1955:335. 

Comments additional to those of Vari (1955). 

ADULT. 0,9. Wingspan 5,2-6,Omm. Maxillary palpus: fourth segment 

mu ch enlarged in male (fig.5), and bears a group of long scales, which 
arise from an oval patch . No specialised scales on wings . 

Venat i on (fig.21). Forewing: R4 and R5 present as terminal branches; 
M unbranched. Cu with persistent trachea extending almost to edge of wing 

after M diverges to Rs' 

Male genitalia (fig.69). Vinculum: posterior margin of ventra l plate 

convex; anterior extension weakly emarginated anteriorly. Tegumen tapers 

to a single lobe (not with lateral lobes, see Vari 1955:335). Uncus in 
shape of a we11-sclerotised inverted V with a pair of lateral lobes. Valva 

broad, but differs in shape from next species (compare figures). Aedeagus: 

ventral process composing a pair of long spines joined to form a common 
base; pair of lateral carinae present. Vesica with some prominent spines. 

Female genitalia (Vari 1955:fig.18). Below the ring-l ike markings on 
the ductus there is a poorly-defined pectinate area. 

LARVA. Mines the l eaves of Diospyros whyteana (Ebenaceae). The mine 
is characteristic, see Vari (1955) and the comments below. 

MATERIAL EXAMINED. The type-series (from Hennops River, Pretoria 

District ), cited by Vari (1955:336); in Transvaal Museum except for one para­
type in Br i tish Museum (Natural History) and one in Museum fUr Naturkunde der 

Humboldt Universitat, Berlin (not examined). 

Other materia l . SOUTH AFRICA: Transvaa l, Hennops River, 60, 99 Sep­

tember, October; Pre tori a, 140, 119 September, October, November; all 

collected by L. Vari; in Transvaa l Museum . 
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Subsequent to the description of royenicola, Or Vari has reared a 

large number of specimens mining the leaves of EUclea (also Ebenaceae). 

Whilst I have been unable to distinguish the specimens reared from Dios­

pyros (i.e. royenicola) from those reared from EUclea on adult structure, 

the mines made by the larvae are different. In the specimens reared from 
EUclea the mine is long in the early stage, but not as narrow as that on 
Diospyros , and the blotch of the former is a gradual expansion of the li­

near section of the mine whilst in the l atter it appears suddenly and is 
definit i ve. The moths are therefore ~ot identified as royenicola, and may 
represent a new species. 
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Ectoedemia (Laqueus) nigrisquama spec.nov., fig . 70 

This species is closely allied to royeni cola . The following charac­
ters are diagnostic. 

ADULT 6. Wingspan 5,6-6,Omm. Maxillary palpi wi th fourth segment 
only slightly enlarged, and without patch of long scales. Forewing: pro­

ximal half of ventral surface covered with black specialised scales. Hind­
wing: expanded; proximal ha l f of dorsal surface, and anal edge of ven ­
tral surface, with black, specialised scales. 

Male genitalia (fig.70). Uncus: projected into a weakly sclerotised 
pOint on each side, not f langed like r'oyem:eoi.a (compa re figures) . Valva 
broader than r oyenicola , subquad rate. 

MATERIAL EXAMINED. d-Holotype, SOUTH AFRICA: Transvaal, Pretoria, 

14.ix .1952, L. Vari, genitalia slide no.6827; in Transvaal Museum. Para­

types : Pretoria, 16 4.ix.1956, 26 9.ix.1956, L. Vari; in Transvaal Museum. 
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Ectoedemia (Laqueus) denticulata spec.nov., figs 22,71,109,126 

The strong ventral process of the male genitalia, and the host-plant 
of the larva demonstrate the affinity of this species to the preceding mem­

bers of the subgenus. 

ADULT d, 9. Wingspan 5,0-6,Omm. Head-tuft off-white to very pale 

ochre with a few reddish brown hairs mixed in on the top of the head in 

some males. Antenna expanded slightly towards tip in male. Galeae extend 
beyond labial palpi; but not long. Forewing a mixture of fuscous and pale 

ochre, predominantly fuscous in most specimens. Hindwing male: costal 

bristles absent; a thickening is situated on trunk of Rs+M (fig.22 ); 
long yellowish scales form a hair pencil from base of wing on dorsal sur­
face; female without these characters. Abdomen grey. 

Venation (fig.22). Forewing: 
minally. Cu continues for a short 

i s never separate from M. 

R
4

, R5, 

distance 
M1 and M2 all represented ter­
after M diverges to meet Rs' or 

Male geni t ali a (fig.71). Vinculum: anterior extension not emargina­

ted, or only weakly so. Tegumen terminates in a single, narrow lobe. Un­

cus: a well-developed caudal band, not bilobed. Gnathos with prominent 

central element. Valva rather small with an inwardly-directed prOjection 

near apex. Transtilla: transverse bar present; ventral arms long. Ae­
deagus surrounded by a glove-like annellus which is covered with denticles; 
ve ntral process well-sclerotised narrow, weakly bifid; no lateral carinae . 

Vesica unmarked except for striate thickening around base of ejaculatory 
duct. 

Female geni t alia (fig.109). Anal papillae form a fairly broad end to 

abdomen. Ductus bursae with sclerites forming an incomplete ring below 

which is a poorly defined pectinate area. Corpus bursae without signa re­
ticulata. 

LARVA. Forms a blotch mine (fig.126) in the leaves of Diospyros gla­

bra (Ebenaceae). The mine is easy to recognise si nce the epiderma l layer 

of the leaf becomes stained, which leaves a black spot surrounded by a pale 

perifery. The frass is tightly packed in the central area and sparse around 
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this area. The egg is laid on the lower epidermis in the centre of the 

mine. 

~1ATERIAL EXAMINED. o-Holotype, SOUTH AFRICA, Cape Province, Jonkers­
hoek, accession no.2536, 16.x.1962, L. Vari, genitalia slide no.9848; in 
Transvaal Museum. Paratypes: data as holotype, 120, 99 16,17,19,22.x., 

5.xi .1962, L. Vari; Worcester, Fairy Glen 10 15 and 19.x.1966, Vari & 

Potgieter; Paarl District, Du Toits Kloof, 10 16 and 22.x.1966, Vari & 
Potgieter; Clanwilliam District, Algeria Forestry, 30, 194-10.iii.1969; 
Tulbagh District, Kluitjieskraal Forestry, accession no.3762, 70, 89 2, 

3,4,5,8,15,17,18,19,22.x.1979, H. Geertsema; in Transvaal Museum. 

The denticulate marks on the anellus, and the shape of the valva in 
the male genitalia are characters useful for the recognition of this spe­

cies. In the female the absence of signa reticulata is rare in the Trifur­
culini. 
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Eatoedemia (Laqueus) undatae spec.nov., figs 23,72,110 

ADULT d, 9. I~ingspan 5,4-6,Omm. Head-tuft red-brown. Forewing pale 
ochre irrorate with fuscous. Male with large patch of black, specialised 

scales on ventral surface, absent in female. Hindwing: in male slightly 
broadened at base, with specialised black scales covering most of dorsa l 

surface, some are present on ventral surface along costal and anal edges. 
No cos ta 1 spi nes in ma 1 e. Abdomen grey. 

Venation (fig.23). Forewing: R4+5, and M1 and M2 present as termi­
nal branches. Cu fair ly long. 

Male genitalia (fig.72). Vinculum: rather elongate; anterior exten­
sion not excavated. Tegumen extended into a single lobe. Uncus with a 

pair of small lateral lobes. Gnathos with a well-defined central element . 

Valva bulging inwardly. Transtil l a: transverse bar present; ventral 
arms fairly long. Aedeagus long and broad; ventral process long, narrow, 
forked at tip; no other carinae. Vesica with a few large spines at phallo­
treme and some minute denticles . 

Female genitalia (fig.IIO) . Anal lobes form a blunt, fair ly broad end 
to abdomen. Ductus bursae with a large sclerite. Corpus bursae with a 
pair of elongate, reticulate signa. 

LARVA. Records give a tentative identification of the host-plant as 

May tenus undata (Celastraceae), but no mines have cOllle to 1 ight 
so the record remains in doubt. 

MATERIAL EXAMINED. o-Holotype, SOUTH AFRICA: Tra nsvaal, Pretoria 

District, Saartjiesnek, accession no.2312, 3.x.1961, L. Vari, genitalia 

slides no.9923; in Transvaal Museuill. Paratypes: data as holotype, 29 
2,3.x .1 961, L. Vari; in Transvaal Museum. 

The shapes of the male genital capsule, valva, aedeagus, and ventral 

process are characteristic. The ventral process resembles that structure 
in dentiauZata , and in the group of Diospyros -feeding species. The valva 

lacks the inwardly directed process of dentiaulata but otherwise resembles 

the structure in that species. 
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Eetoederrria (Laqueuc ) bieaY'ina spec.nov., figs 24,73 

ADULT d. Wingspan 5,6-5,8mm. Head-tuft ochre. Forewing: holotype 
pale ochre irrorate with pale fuscous; paratype grey-brown; large patch 
of yellowish specialised scales on ventral surface . Hindwing: patch of 

yellowish specia li sed scales on dorsal surface; no costal spines present. 
Abdomen grey. 

Venat i on (fig.24). Forewing: R4+S and M1 and M2 present as terminal 
branches. Cu weak but long, extends almost to ed ge of wing. 

MaLe geni taLia (fig . 73) . Vinculum: anterior extension not emarginated. 
Tegumen extended into a single lobe. Uncus with sma ll lateral flanges. 

Gnathos: lateral elements rather weakly sclerotised and broad. Valva bul­
ges inwardly; ventral, outer corner extended into a long anteriorly directed 

apodeme . Transtilla: transverse bar indistinct. Aedeagus: ventral pro­

cess narrow, divided at tip; a pair of prominent lateral forked carinae 

arisesdorsally. Vesica with two sharp spines extending beyond phal l otreme, 
and some minute cornut i . 

MATERIAL EXAMINED. d-Holotype, SOUTH AFRICA: Cape Province, Cape Pe ­

ninsula, Hout Bay, lO-lS. xi .1954, L. Voiri, genitalia slide no.10125, wing 
slide 3877; in Transvaal Museum. Paratype: Stormsrivierbrug, Id 6-7 . iii. 

1972, L. & G. Voiri, in Transvaal Museum. 

The shape of the valva and the presence of its associated apodeme, and 

the forked dorso lateral carinae are characteristic of this species. The 
male genitalia demonstrate that the species is al lied to dentieuLata and 

unda-t;ae . 
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Ectoedemia (Laqueus ) craspedota (Vari) comb.nov., figs 25,74 
Stigmella craspedota Vari, 1963:73. 

Information additional to the original description follows. 

ADULT. Hindwing of ma le wi thout costal spines. 

Venation (fig.25). Forewing: R4+5 and M1+2 present as terminal bran­
ches. Cu does not extend far beyond pOi nt at which M di verges to Rs. 

Male genitalia (fig.74). Uncus with a pair of narrow, lateral l obes. 

Aedeagus: ventral process (called juxta by Vari) fairly small, narrow, 
weakly divided at tip; a pair of small l ateral digitate carinae are vi si­

ble. Vesica with a prominent, thick, curved spine, a few irregular th i cke­

nings, and several denticulate corn uti . 

Female genitalia (Vari 1963: fig .10). Ductus bursae with complex, 
heavy sclerotisations roughly in form of a ring. 

LARVA . Forms an el ongated blotch mine on the leaves of May tenus un­

data (Celastraceae) see Vari (1963). 

MATERIAL EXAMINED. The type-series (from Plettenberg Bay, Knysna Dis­
trict, Cape Province), cited by Va ri (1963 :74) . 

The valvae most cl ose ly resembles those of undatae , and the shape of 
the aedeagus and digitate processes al'e like those of digitata and limbur·­

gensis . Details of the male genitalia provide the best way of distinguish­

i n g craspedo ta . 

The host-plant of cmspedota (ft:aytenus undata) is the same as .(1 'ltae . 
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Ectoedemi a (Laqueus) di gi tata spec.nov., figs 26,75 

ADULT d. Wingspan 5,Omm . Head-tuft mostly lost, what remains is off­

white . Forewing grey. Hindwing: very narrow scales, rather than spines, 
on costa. No specialised scales on wings. Abdomen silvery grey. 

Venation (fig .26). Forewing: Rf and RS' and M1 and M2 present as ter­
minal branches. Cu not long, but extends slightly beyond point at which M 

diverges to meet Rs' 

Male genitalia (fig.7S) . Vinculum: ventral plate with a sha l low emar­
gination along caudal margin; anterior extension hardly emarginated. Uncus 
extended into a single, rounded lobe. Uncus pointed apically, arms fairly 

broad. Gnathos with a well-developed central element. Valva approxi mately 
triangular with many short setae arising from various parts. Transtilla: 

transverse bar present; ventral arms relatively long. Aedeagus broad; ventral 
process narrow, divided at tip; pair of lateral, digitate carinae present . 

Vesica with few spines near phallotreme. 

MATERIAL EXAMINED . d-Holotype, SOUTH AFRICA: Transvaal, Pretoria 

North, 9.ii .1954, L. Vari, genitalia slide nO.1 0022, wing slide no.387 2; 

in Transvaal Museum. 

The paired , lateral digitate proces ses are characteristic of this spe­

ci es, as is the weakly excavated posteri or edge of the ventral plate of the 
vinculum. The strong ventral process is similar to that structure in the 

preceding species of the subgenus. 
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Ectoedemia (Laqueus) limburgensis spec.nov., figs 27,76 

ADULT o. Wingspan 5,2mm. Head-tuft pale ochre. Forewing pale ochre 

irrorate with fuscous. Hindwing with costal spines present. No specia­
lised scales on wings . Hindlegs missing. Abdomen grey. 

Venation (fig.27). Forewing: R4 represented by a short spur terminal­
ly, R5 present; M unbranched (M1+2). Cu continues weakly after M diver­

ges to Rs. R4 and R5, and M4+5 present as terminal branches. 

Male genitalia (fig.76). Vinculum: ventral plate with a slight de­
pression in middle of posterior margin; anterior extension not emarginated. 

Te gumen extended into a single lobe. Uncus without lateral lobes. Gnathos 
with prominent central el ement. Valva approximately flask-shaped. Trans­

tilla: transverse bar present. Aedeagus broad pos teriorly; ventral pro­
cess narrow with characteristic shape at tip (see figure); pair of l ateral 

digitate carinae present. Vesica with a few minute, inconspicuous, de nti ­
cu late cornuti. 

MATERIAL EXAMINED. o-H olotype, SOUTH AFRICA: Transvaal, Potgieters­
rus District, Limburg, 19-21.xi .1958, L. Vari, genitalia slide no.10305, 
wing slide no.3874; in Transvaal Museum. 

The digitate carinae resemble those of digitata but the shape of the 
valvae, and other features of the male genitalia differ. The form of the 

ventral process allies the species to the previous members of the subgenus 
treated above. 
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Ectoedcl.7ia (Laqueus) subni t escens (Meyrick) comb.nov., figs 28,77 
Triful"Cula subnitesccnc Heyrick, 1937 :90. 

Neptic',la subnitescens t·1eyrick; Janse, 1948: 176. 

Described by Meyrick (1937) and Janse (1948). The following comments 
are additional to those descriptior.s; the genitalia are redescribed. 

ADULT a. Wing span 8,2mm. No special ised scales on wings . Hindwing 
with costal spines present. 

Vcmtion (fig.28). Forewing: R4 and R5 , and Ml and t~2 present as ter ­
minal branches. Cu long. 

g'llc genitalia (fig.77). The genitalia of the only male specimen are 
damaged (see photograph of Janse 1948:plate 91,fig.l) and so the figure 
here is a l'econstruction. Vinculum: anterior extensi on not 

emarginated. Tegumen extended into a sing le lobe. Uncus unremarkable . 
Gnathos with well-developed central element. Valva broad, rounded apically. 

Transtilla: transverse bar probably absent , may have been lost when right 
valva was removed. Aedeagus: ventral process narrow, div ided at apex, 
broad ly fused at base to aedeagus. Vesica: two spines present at phallo­

treme probably associc.ted with vesica, no denticulate cornuti; striate 

thickening arou nd base of ejaculatory duct is pulled up to near phallo­
treme in thi s specimen. 

MATER IAL EXAMINED. a-Lectotype (from East London , Cape Province) 

here designated. It i s the male of Meyrick's two syntypes and bears the 

following label data: 'E. London, Cape Prov o Oct. 1925, H.K. Munro; M335; 

G. [genitalia slide] 4185; [wing slide] 3910; Trifurcula subnitescens M. 
Type No.956 .' In Transvaal Museum. The large brown cocoon is attached to 

the block of pith on which the moth is mounted. 

This is a large nepticulid. The shape of the valva is characteristic. 

The prominent ventra l process allies the species to the members of the sub­
genus described above. 

The female paralectotype (not examined) is in the British Museum 
( Natural History). 
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Ectocdemi a (Laqueus) capensis spec.nov., figs 29,78,111 

AD ULT 0, 9. Wingspan 6,2-9,Omm. Head - tuft orange-ochre to ochre. 
Antenna rather long, extends just under length of forewing. Galeae 
sl ightly longer than labial pa l pi but not long. Forewing grey with a 

mottled appearance due to the dark tips of the scales. Hindwing: costal 
spines not present in male. No specialised scales on wings. Abdomen 
grey. 

Vsnation (fig.29). Forewing: R4 and R5, and Ml and M2 rep resented 
by terminal branches. Cu extends nearly to wing ma rgin. 

MaZe geni ta Zia (fig . 78). Vinculum: anterior extension weakly emar­

ginated. Tegumen extends into a sing l e lobe. Uncus with a pair of pro­
minent lateral l obes. Gnathos with fairly broad dorsolateral elements. 

Va l va subquadrate in inner view. Transtilla: transverse bar present; 
ventral arms long. Aedeagus with complex sclerotisations, a pointed ven­

tral process is present although it is difficult to distinguish from the 
other carinae; other carinae include a strong spine fixed to one side of 
aedeagus, and a pair of dorsolatera l forked structures. Vesica with two 

long, well-sclerotised spines at phal l otreme, and a patch of denticulate 
cornuti. 

-'-'emaZe ;;cni taZia ( fig .lll). Anal papillae elongate so forming a 

narrow, truncated end to abdomen. Apophyses relatively long. Ductus 

bursae with strong sclerotisations approximate ly forming a ring, and a 
pectinate patch. Corpus bursae with pair of long, narrow signa reticulata, 

the reticulations of which are rather weak. 

MATERIAL EXAMI NED. o-Ho l otype, SOUTH AFRICA: Cape Pro vince, Cape 
Penins ula, Hout Bay, lO-15. xi .1954, L. Vari, gen i talia slide no.7275; i n 

Transvaal Museum . Paratypes : 16, 49 data exactly as holotype; locality 

(spelled 'Houtbaai ' on labels) as holotype, 46,19 21. x .1965, L. Vari; 
Cape Town, Kirstenbosch 36 , 19 5-29.xii .1954, A.J.T. Janse; central Cape 

Coast, Knysna, Sourflats, 16 22-24.xi .1954 , L. Viiri. 

Mo st of the specimens are l arge compared with ne pticulids i n genera l . In 
the male the shape of the ventral process of the aedeagus is characteris-

tic and so is that of the valva . The form of the anal papil l ae i s a 
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useful diagnostic character for the female. Although capensis is of about 

the same size as insuZata, P.94 , the colour of the forewings is different. 
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Ectoedemia (Laqueus ) gymnosporiae (Vari) comb.nov., figs 30,79 

Sti gmelU1 gymnospori ae Vari, 1955:334 

Information additional to the original description. The male genita­

lia are fully redescribed . 

ADULT 0,9. Antenna: first few flagellar segments f iliform, rest 
approximately moniliform. Compound eye slightly reduced, but not very 

small. Galeae extend about as far as labial palpi . Hindwing of male with 

costal spines present. No specialised scales on either wing. 

Venation (fig .3D). Forewing: R4 and R5, and MI and M2 represented 
by separate branches terminally. Cu does not extend beyond point at which 

M mee ts Rs. 

Male genita l ia (fig.79). Vinculum: anterior extension emarginated; 

la t eral arms with pair of lateral sclerites (arrowed in figure) not same 

shape as the support rods in Microcalyp tris and ;li cpe ltia . Tegumen exten­
ded into a single, pointed structure. Uncus narrows towards apex, but is 

expanded at that point, and with a pair of .very narrow lateral lobes. Gna­
thos with central element broad and rounded, not pointed. Valva approxi­
mately triangular, margin at base thickened. Transtilla: transverse bar 

absent. Aedeagus narrow at base, broadening to phallotreme; ventral pro­

cess in form of a pair of long processes united at base where they ari se 
from aedeagus; a pair of lateral carinae are present. Vesica with a com­

plex of long spines that extend beyond phallotreme, and some minute denti­
culate cornuti. 

Female ueni taZia (Vari 1955: fig.l?). Ductus bursae with strong scle­
rotisations approximately in form of a ring . Corpus bursae with reticula­

tions of elongate signa retic ula t a weak . 

LARVA. Forms a linear mine in the leaves of May tenus heter ophylla 

( = Gymnospor ia buxifoZia ) (Celastraceae) , for further details and an illus­
tration see Vari (1955). 
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PUPA . Terga 2-8 of abdomen covered with small spines . 

MATERIAL EXAMINED. The type-series (from Hennops River, Pre toria 

District, and Hartebeespoort Dam , Brits District) , ci ted by Vari (1955:334); 
in Transvaal Museum, except for one paratype in Br i tish Museum (Natural 

His tory) , and one in Museum fUr Naturkunde der Humboldt Universitat, 
Berlin, (not examined). 

Other materia l . SOUTH AFRICA : Transvaal, Pretor ia District, Harte­

beespoort Dam, accession no . 1540, 19 24 . ii . 19 55; in Transvaal Mus eum. 

The form of the ventral process, and the shapes of the valvae and 
aedeagus are characteristic. The irregular margin of the signa reticulata 

in the female is also unusual. 



Ec toedemia (L~queus ) psarodes (Vari) comb.nov., figs 31,SO 
StigmeLLa psarodas Vari, 1963:70. 
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Information additional to the original description follows. 

ADULT O. Hindwing of male without costal spines . 

Venati on (fig.31). Forewing: 

represented by branches terminally. 
R4 (a short spur) and RS' and M1 and M2 

Cu continues very weakly for a short 

distance after M diverges to meet Rs' 

Ma Le genitaLia (fig .SO) . Vinculum: anterior extension hardly excava­
ted. Tegumen extends into a knob -l ike structure, unilobed. Uncus: apex 

truncated, and with a pair of lateral flanges. Gnathos: central element 

not large. Valvae fairly narrow, with short inwardly-pointing process at 
apex. Transti ll a: transverse bar absent. Aedeagus: ventral process in 
form of a pair of long central spines arising from common base, a smal l er 

lateral spine is fused with each of the central sp ines; a pair of dorsola ­
teral carinae present. Vesica with a long spine that extends beyond phallo­

trem e, and a few poorly-defined minute cornuti. 

LARVA. A miner on May t eyJ.:,is undata (Celastraceae) see Vari (1963) for 

details and an illustration. 

MATERIAL EXAMINED. The o-Holotype (from Lou is Trichardt, Transvaal), 

which is the only specimen of this species known, cited by Vari (1963) ; in 

Transvaal Museum. 

The form of the ventral process of psarodes bears some res emb lance to 
that of gymnospol>iaa , but the additional lateral processes of the aedeagus 

in psarodes distinguishes that species. In both species the transtilla 
l acks a transverse bar , and the uncus is truncated at the tip. Th e shape 

of the gnathos, va lvae and aedeagus are features by which the two species 
may eas ily be distinguished . 
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Ectoedemia (Laqueus) insu Za ta (Meyrick), comb. nov., fig s 6, 3Z, 81, lIZ 

Nepticula inculata Meyrick, 1911b:79 . 
.vepticuZa insuZata Meyrick; Janse, 1948:169. 

Meyr i ck (191l) originally assigned the species to the Tineidae, al­
though he put it in the genus NepticuZa . Since Meyrick ' s descr i ption, from 
a single female, several more females have been collected, and rec ently a 

single male. 

ADuLT 6 ,9. Wingspan 7,6-9,Zmm. Head-capsu le (f ig. 6). Head-tuft 

orange-ochre. Ga l eae very long, over four times length of labial pal pi, 

approximately twice as long as head.capsule. Forewing pale ochre tinged 

with copper, with fuscous scales along costa, particularly at base of 
wing, and a light scatteri ng of fuscous - tipped sca les near apex; some 

specimens have hardl y any fuscou s . Hindwing of male without costal spines. 

No specialised scales on either wing. Abdomen grey . 

Venation (fig.3Z). Forewing: R4 and R5, and Ml and MZ represented 
by branches terminally. Cu does not continue separately after M meets Rs 

MaZe genitalia (fig.8l). Vinculum: rather el ongate; anterior exten­
sion very weakly emarginated. Tegumen extends into a single, fairly poin­

ted lobe. Uncus truncated and slightly emarginated at apex, with narrow 

lateral flanges. Gnathos unremarkable. Valva approximately rectangular in 
ventral view. Transtilla: transverse bar not present, but replaced by a 

broad membrane joining the va l vae. Aedeagus narrow: ventral process nar­
row, not forked at apex; lateral carinae of a similar shape to ventral 
process, but less strongly sclerotised. Vesica: cornuti absent. 

FemaZe gelli t aZia (fig.lIZ). Last segme nt, t ogethe r with both apophyses, 

attenuated to form a pointed ovipositor, very long for a nepticulid. Ante­

rior apophyses lo nger than posteriores. Ductus bursae unscleroti sed. Cor­

pus bursae without signa. 

MATERIAL EXAMINED. 9-Holotype, SOUTH AFRICA : Transvaal, labelled 

'Woodb. Vill. [Woodbush Village], 13.xii.1909, C.J. Swierstra; G. [geni­

talia slide] 7259; Nepticula insuZata Meyr. 9 Type No.Z377' ; a further 
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handwritten label adds 'Neptieula insuZata Meyr. Type, C.J .Sw.'; in Trans ­
vaal Museum. 

Other material. SOUTH AFRICA: Transvaal, Marieps Mnt. [Mariepsko~, 

69 December, G. van Son; Soutpansberg, Tshakoma, 19 November, G. van Son; 
Blydo River Nature Reserve, 10, B9 October, Scoble & Scholtz; in Tra nsvaal 
Museum. 

The long galeae are visible on the dried specimen, as noted by Mey­

rick (19llbl No other nepticulid known to me has a proboscis that nears 

this length. The pOinted ovipositor is also exceptionally l ong for a nep­
ticulid. The female is further remarkab le in the absence of markings on 

the ductus and corpus . In lacking signa reticulata it resembles dentieulata 

in this subgenus, but other features are quite different. Th ese characters, 
together with the relatively large size of the moth and the cupreous t in ge 

of the forewi ngs, are useful for distingu ishing the female of this species. 

The narrow aedeagus is probably corre l ated with the very nar-

row ovipositor, a feature helpful in identifying the light-captured specimen 

as a mal e of insuZata, a species previously known only f rom the female . The 
lateral carinae, and the wing colour further help to distinguish the ma le 
from any other nepticulid. 

The presence of an anal lo op in the forewin g, and of a ventral process 
resembling that of several other species dealt with above,determined the 

placement of insuZata in the subgenus Laqueus even though the species has 
a numb er of aberrant features. The absence of markings from the ductu s 

bursae,and signa from the corpus are interpreted as secondary losses. 
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Ectoedemia (Laqueus ) kowYHensis spec. nov., figs 7, 33, 82, 127 

ADULT o. Wingspan 4,4-S,4mm. Head-tuft orange-ochre. Head-capsule 

(fig.7) rather flattened dorso-ventrally. Compound eye reduced, but not 
very small. Galeae very short hard ly extending as far as do labial palpi. 

Forewing fuscous, bases of scales often pale, which gi ves wing a weakly 

mottled appearance. Hindwing: costal bristles present in male . No spe­
cialised scales on wings. Abdomen very dark grey. 

Ven:.ztion (fig.33). Forewing: R4 and RS present as separate branches 

terminally; M unbranched. Cu extends beyond point at which M diverges to 

meet Rs. 

/Jalc genitalia (fig.82). Vinculum: anterior extension very weakly 

excavated. Tegumen tapers to a single lobe . Uncus unremarkable. Gnathos 

with a very broad, triangular central el ement. Valva bul bous inwardly, at 

base. Transtilla : transverse bar absent; ventral arms fairly long. Ae­

deagus: ventral process rather broad, divided at tip, not very strongly 

sclerotised; dorsally a pair of large carinae are present, which are pro­

duced into short spinose processes at their tips. 

LARVA . Forms a linear mine (fig.127) on May tenus peduncu Zaris (Celas­

traceae). In nearly all of the many specimens examined, the larva mines 

approxi mately in a circle of variable diameter; the end of the tract al ­

most meets the beginning but passes inside. 

MATERIAL EXAMINED. o-Holotype, SOUTH AFRICA: Transvaal, Kowyn's Pass, 

accession no.3689, 12.vii.1977, J.H. Potgieter, genitalia slide no.10546; 

in Transvaal Museum. Paratypes : data as holotype, 170 27.vi., 5,7,10,12, 

14,18,20,22,25.vii.1977, J.H. Potgieter; in Transvaal Museum. 

The shapes of the gnathos and of the bulbous valvae of the male geni­

ta l ia are characteristic. The ventral process is not easy to see, and it 

is of a di fferent shape from that found in other species which have one. 

It i s best seen by examining the aedeagus in lateral view. 



97 

Ectoedemia (Laqueus) nylstroomensis spec.nov., figs 34,83 

ADULT ci. Wingspan S,Zmm. Head-tuft orange-ochre. Forewing pa le ochre 

with a few fuscous irrorations on distal half. Hindwing: costal spines ab­

sent. No specialised scales on wings. Abdomen dark grey. 

Venation (fig.34). Forewing: R4 and RS and M1 and MZ represented by 
terminal branches. Cu meets Rs together with M. (A persistent trachea­
arrowed in figure-of Cu runs from the fold to meet M in the only known 

specimen of thi s speci es. ) 

Male genitaZia (fig.83). Vinculum: anterior extension very weakly 

excavated. Tegumen extended into a single lobe. Uncus with a pair of small, 

lateral flanges. Gnathos: central element not large . . Valva approximately 

triangular. Transtilla : transverse bar absent. Aedeagus wide; vent ral 
process broad, irregularly divided at apex; pair of small dorsolateral pro­

cesses present. Vesica with a prominent, digitate sclerite, and other poor­

ly-defined thickenings. 

MATERIAL EXAMINED. ci -Holotype, SOUTH AFRICA: Transvaal, ilylstroom, 
l.ii .1972, D.M. Kroon, genitalia slide 10270, wing slide 3873; in Trans­
vaal Museum. 

The shapesof the ventl'al process of the aedeagus, and the digitate 

sc lerite on the vesica are characteristic. 
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Ec t oedemia (Laqueus) rhabdophora spec.nov., figs 35,84,128 

ADULT o. Wingspan 4,4-5,Omm . Tuft on front of head du l l ochre, tuft 

on vertex mostly dark, dull ochre . Forewing pale ochre irrorated with 

fuscous. Hindwing: costal spines present. No specialised scales on wings. 

Venati on (fig.35). Forewing: R4+5, and Ml and M2 represented by bran­

ches termi na 11y . Cu meets Rs together with ~1. 

Male genitalia (fig.84). Vinculum: ventral plate with caudal edge 

thickened centrally; anterior extension hardly emarg i nated. Tegumen exten­
ded into a single, blunt lobe. Uncus without lateral flanges. Gnathos with 

central element not pointed. Transtilla: transverse bar absent. Val va: 
shape unique, divided longitudinally, ventral part approximately L-shaped, 

dorsa l component attenuated into a very long apodeme. Aedeagus: ventral 

process absent; a pair of long, narrow dorsolateral carinae are present. 
Vesica with some minute denticulate cornuti. 

LARVA. Mines the leaves of May tenus hcter ophylla . The mine (fig. 

128) is a long ga ll ery, which expands suddenly into a broader tract. 

MATERIAL EXAMINED. o-Holotype, SOUTH AFRICA: Natal, Umhlanga Rocks, 
accession no.2934, 18.vii.1968,L . Vari, genitalia slide no.98?1, 
wing slide no.3854; in Transvaal Museum. Paratype: Transvaal, 
Pretoria, 10 ix.1952, access i on no.53?, l. Vari, in Transvaal Museum. 

The species is easily recognised by the divided valva together with 

the very long apodeme associated with it. Although the anal loop in the 

forewing is present, the ventral process is absent and the affinities of 

the species are not clear. The long apodeme associated with the valva 

resemb 1 es that found in Obr'ussa, but the way it is attached to the valva 
is qu i te di fferent. 1::. "f'habdop/zor'Q sha res none of the other cha racteri s tic 
features of Obrussa. 



99 

Ectoedemia (Laqueus) crispae spec.nov., figs 36,85,113,129 

ADULT a , 9. Wingspan 5,6-7,6mm. Head-tuft pale to medium dark orange­
ochre sometimes tinged with red-brown. Galeae extend beyond labia l palpi 

but not far beyond. Forewing pale ochre lightly to very heavily irrorated 
with fuscous. Hindwing: no costal spines in male. No specialised scales 

on wings. Abdomen grey. 

Venation (fig.36). Forewing: R4+5, and M1 and M2 represented by ter­
minal bra nches. Cu continues weakly after pOint at which M diverges to Rs' 

Ma~e genita~ia (fig.85). Vinculum : anterior extension hardly emargi ­
nated. Tegumen t apers to a single point. Uncus with a pair of small late­
ral flanges. Gnathos: centra l element broad at base. Valva very narrow. 

Transtilla: transverse bar absent. Aedeagus: ventral process absent; 
pair of short, lateral carinae dorsally. Vesica with severa l large spines. 

Fema~e genitalia (fig.1l3). Anal papillae form a relatively broad end 
to abdomen. Apophyses fair ly short. Ductus bursae with complex sclerotisa­
tions, including a patch of denticles. Corpus bursae with a pair of long, 

narrow signa reticulata, the reticulations of which are weak. 

LARVA. Mines the leaves of Euc~ea crispa (Ebenaceae). The mine (fig . 
129) begins as a narrow gallery and then broadens gradual ly to form a wide 
ga 11 ery. 

PUPA. Spines on terga 2-8 l ong and numerous, almost covering each 
segment. 

MATERIAL EXAMINED. a -Holotype, SOUTH AFRICA: Transvaal, Pretoria, 

accession no.370, 9.ix.1951, L. Vari, genitalia sl ide no.10547; in Trans­
vaal Museum. Paratypes: data as holotype 12a, 129 9,12,13,15,16,18,19, 

20.ix., 11.x., 26.xi. 1951, L. Vari; accession no.180, 1a 30 . ix.1949, L. 

Vari; accession no.348, 7a, 109 29,viii., 4,9,16,20,22,29.ix . , 7.x., 13, 

18.xi.1951, 17.iii., 16,27.v.1952, L. Vari; accession no.361, 1a 9.i x .1951, 
L. Vari; accession nO.3297 la, 19 20.viii., 3.ix .1 974, L. Vari; acces­

sion no.3450, 79 13,22,25,29 .viii., 12.ix.1975, L. Vari; accession no.36 04 , 
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26, 59 lS.vii., 20,27.viii .1976, L. Vari; Suikerbosrand, 1617.iii . 197S, 
D.M. Kroon; in Transvaal Museum. 

E. crispae bears little resemblance to the other species in the sub­
genus except that the anal l oop is present in the forewing. The ventral 
process of the aedeagus is absent, and the cornuti are quite different 

from ot her species since they are large and quite numerous; the valvae are 

very narrow. The sclerotisations on the ductus bursae are unique, and are 
dissimilar to the usual r ing -shaped sclerite. 
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Subgenus FOMORIA Beirne 

Genus Fomoria Beirne, 1945:208; Wilkinson, 1979:82. Type-species: 

NeptiauZa weaveri Stainton, 1855 :49, by original designation. 

The two European species (weaveri and septembreZZa ) originally inclu­

ded in Fomoria by Beirne (1945) are very closely allied; the wing vena­
tion is identical and the genitalia are similar in detail. In general the 
spec i es resemble many others from elsewhere and so Beirne's original con­

cept of Fomoria is expanded. This approach is an extension of that of Wi l ­
kinson (1979) who transferred two North American species to Fomoria from 

NepticuZa (=Stigme ZZa ) and broadened the definition of the genus . 

An uncus is always present and this distinguishes E. (Fomoria ) from 
E. (Ectoedemia). In contrast to E. (Laqueus) there is no anal loop in the 

forewing of E. (Fomo~ia). 

Comments on weaveri (Stainton) and septembreZZa (Stainton), (European) . 

The hindwing of the males have costal bristles. The proximal pair of 

spurs on the hindtibia are below the midpoint. 

Forewing venation . Borkowski (1972:f ig.14) illustrated that of septem­

breZZa. The pattern is the same for both that species and weaveri. R4 
and R5, and M1+2 are represented by terminal branches . Cu never runs inde­
pendent of M. 

MaZe geni ta Zia . 

riorly and is linked 
The ventral plate of the vinculum is extended poste­

to the aedeagus. Beirne states that the ventral plate 
'is continuous with a large juxta, which is produced into a pair of heavily­
sclerotised anellus lobes'. These 'anellus lobes' are carinate processes 

of the aedeagus. I can find no sclerotised plate and the term juxta is 
probably not appropriate . The 'pair of heavily-sclerotised, outwardly cur­

ving spines' referred to by Beirne are dorsal, carinate processes of the 

aedeagus, not 'situated between the transverse bar and the aedeagus' (my 

emphas is) . The transverse bar of the transtilla is strongly curved. 

FemaZe geni taZia. The ductus bursae bears strong sclerotisations of 

a form resembling many other species of Ectocdemia . The corpus bursae has 
a pair of signa reticulata. 
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MATERIAL EXAMINED . Eatoedemia (Fomoria) waaveri (20 ,19), Eatoe­

demia (Fomoria) septembreZZa (20 ,29) . 



Ec t oedemia (Fomoria) ol eivora (Vari) comb.nov., figs 37,86 

StiemeUa oleivora Vari, 1955:336. 
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Information additional to the original description. The genitalia are 
redescribed. 

ADULT c5, \'. Gal eae extend to about 1 ength of 1 abi a 1 pal pi . Antenna : 

flagellar segments longer in female than in male. Hindwing: costal spines 
present in male . No specialised scales on wings. Wings densely covered 
with acu 1 ei . 

Venati on (fig.37). Forewing: R4 and R5, and M1 and MZ represented by 
branches terminal ly. Cu never seperate from M, a persistent trachea runs 

with that of M to Rs' 

Male genital i a (fi~.86). Vinculum: anterior extension hardly excava­

ted . Tegumen extended into a blunt lobe . Uncus unrema r kable. Gnathos: 

central element prominent. Valva narrow apically, broader basa l ly in ven­
tral view . Transtilla: transverse bar present. Juxta present, i n form 
of a pair of connected lateral thickenings of anellus, not bound firmly to 
vinculum. Aedeagus: ventral process is a spine-like extension of the ae­

deagus; pair of lateral carinae present. Vesica with several large spines. 

Female genita lia (Vari 1955: fi g.19). Anal papillae form a broad, 
flat end to abdomen . Ductus bursae with prominent, complex sclerotisations 

(not 'ostium', Vari 1955:336). Corpus bursae: signa reticulata long, re­
ticulations well-defined, margins irregular. 

LARVA. Forms a gallery mine followed by a blotch in l eaves of Olea 

chrysophyUa (Oleaceae), see Vari (1955) for details and an illustration. 

PUPA. Three or four irregular rows of medium-sized spines cover each 
of terga 2-8 . 

MATERIAL EXAMI NED. The type-ser i es (from Hennops River, Pretoria Dis­

trict), cited by Vari (1955:336); in Transvaa l Museum, excep t for one 

paratype (not examined) in the British Museum (Natural History) . 
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Other material. SOUTH AFRICA: Transvaal, Pretoria District, Hennops 
River ( type- locality), accession no.3610, 40, 29 27.viii.1976, L. Vari; 

in Transvaal Museum. 

The spec ies may eas i ly be recognised by the shapes of the components 

of the mal e genitalia see fig.86 - particularly the ventral process and 
the j uxta. 
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Ec t oedemia (Fomoria) pappei vora (Vari) comb. nov . , figs 38, 87 

Stigmella pappei vora Vari, 1963:68. 

Information additional to those of the original description . The ge­
nitalia are redescribed. 

ADULT d,9. Galeae about length Jf labial palpi . Male hindwing : with 
long scale-like hairs near base on costa rather t han costal spines; base 

of wing broader than in female. 

Venat i on (fig.38). Forewing: R4 a short spur terminally , or coalesced 

with R5. Ml and M2 present. Cu does not continue beyond point at which M 
meets R. 

Ma le genitalia (fig.87). Vinculum ; anterior extension not emargina­
ted. Tegumen extended into a short, nipple-like structure posteriorly . 

Uncus a prominent arch, not pointed at apex. Gnathos unremarkable. Valva; 
inner edge projected into a point at apex. Transtilla; transverse bar pre­
sent; ventral arms fairly long. Aedeagus: expanded slightly at base; 

ventral process extends as a fa i rly narrow structure, not deeply divided 
at tip; back (dorsum) of aedeagus extended into a pair of short, pointed 
carinae. Vesica with a single spine and an additional poorly defined thick­
ening. 

Female genitalia (Vari 1963:fig.8) . Anal papillae not pointed but not 
very broad. Apophyses fairly long. Ductus bursae with a relatively small 

scler i te forming an incomplete ring . Corpus bursae with signa reticulata 

elongate, well-defined, and bordered . 

LARVA. Forms a gallery mine followed by a blotch in the leaves of Pap­

pea capensis (Sapindaceae). For detail s and an illustration see Vari (1963). 

MATER IAL EXAMI NED. The type-series (from the Hartebeespoort Dam, Brits 

District, Transvaal), cited by Vari (1963). 

Other material. SOUTH AFRICA; Transvaal, Pretoria District, Roode­

plaat, acces s ion no.3664, 1d, 19 14 , 15 . iv.1977, M.J. Scoble; in Transvaal 
Mus eum. 
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The shape of the base (anterior end) of the aedeagus resembles that of 

stimulata and its allies in the subgenus Laqueus but the absence of an anal 

loop in the forewing distinguishes pappeivora from all those species. The 
shape of the valva is characteristic and so is the ventral process of the 
aedeagus. 
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Ectocdemia (Pomoria) indicaevom spec. nov., fi gs 39,88,130 

ADULT d. Wingspan 5,8mm. Head-tuft off-white. Forewing pale ochre, 

heavily irrorated with fuscous, a patch of ochre is present on posterior 
edge postmedially. Hindwing: very narrow scales, rather than spines, 

arise from costa at base. No specialised scales on wings. Abdomen grey. 

Venation (fig.39). Forewing: R4 and R5, and Ml+2 represented as ter­
minal branches . Cu does not continue beyond point at which M meets Rs; 
either Cu meets Rs with M or it i s absent (interpretation uncertain). 

Male genitalia (fig.88). Vincu lum: anterior extension hardly emar-

ginated. Tegumen extended into a 
ly in both holotype and paratype. 

pointed apex. Uncus : apex bent ventral­

Gnathos not prominent. Valva narrow at 

tip, broad at base . Transtilla: transverse bar present; ventral arms very 
short. Aedeagus: ventral process in form of a pair of prominent spines; 

dorsall y aedeagus is extended into a pair of blunt carinae . Vesica unmarked, 

except fo r striate thickening surrounding base of ejaculatory duct . 

LARVA. Forms a blotch mine (fig.130) on Placourtia indica (Flacourtia­

ceae). The frass is deposited in a large central mass. 

MATERIAL EXAMIN ED . d-Ho lotype , ZIMBABWE (RHOD ESIA ): Lundi, acces­
sion no.1917, 18.v.1956, L. Var i, gen italia s li de no.9920, wing slide no. 
3853; in Transvaa l Museum. Para type : data as holotype, ld 21.v.1956 , 

L. Vari; in Transvaal Museum. 

The ma l e genitalia are quite distinct, and are adequate for the recog­

nit ion of this species. 
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Ectoedemia (Pomoria) knysnaensis spec.nov . , figs 40,S9 

ADULT O. Wingspan 7,2mm. Head-tuft ochreou s. Forewing pale ochre; 
no specialised scales. Hindwing broad at base; without costal spines ; 
with a small patch of pale ochre, specialised scales near base on ventral 

surface. Hindlegs missing. Abdomen silvery grey, \,eakly ribbed. 

Venation (fig.40). Forewing: R4 and R5, and M1 and M2 represented 
by terminal branches. Cu continues after M diverges to meet Rs and then 

i tself curves to almost touch M+Rs ' 

Male genitalia (fig .S9 ). Vinculum: anterior extension hardly exca­

vated . Tegumen narrows to apex. Uncus: apex bent over ventrally; la­
terally ext ended in to particularly long apodemes that fuse with latera l 

arms of vinculum. Gnathos: lateral elements curved; central element pro­
minent. Valva strongly curved at apex; inner (dorsal) part extended into 

a short, curved spine. Transtilla: transverse bar weakly sclerotised; 
ventral arms broad at origin . Aedeagus rather narrow; ventral proces s pre­
sent as a pair of broa~ spine- like structures; wall of aedeagus extended 
laterally into a pair of carinate processes; dorsally (probably an exten­

sion of the inner wall and not derived from the vesica) a pair of broad­
bas ed spines extend, each into a long process. Vesica unmarked, except 

for striate thickening that surrounds base of ejacu l atory duct . 

MATERIAL EXAt~INED. o-Holotype, SOUTH AFRICA: Cape Province, Knysna, 

10-14.i.1955, A. J .T. Janse, genitalia slide no .9963 , v/ing slide no.3881; 

in Transvaal Museum. 

The very long dorsal processes of the aedeagus and the short spine 

associated with the va lva are unique. 

The spine of the valva superficially resembles the structure in Obrus­

sa , but it is much shorter in knysnaensis . No other fe atures characteris ­

tic of obrussa are exhibited. 
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Ectoedemia (Pomoria) lucidae spec.nov., figs 41,90,131 

ADULT O. Wingspan 5,Omm . Head-tuft ochreous. Forewing dark pur-

plish brown . Hindwing: costal spines absent. No specialised scales on 
wings. Abdomen brownish grey. 

Venation (fig.41). Forewing: R4 and R5, and M1 and M2 represented by 
terminal branches. Cu with a persistent trachea extending fractionally be­

yond point at which M diverges to Rs' 

Male genita lia (fig.90). Vinculum: anterior extension not excavated. 
Tegumen narrows rather suddenly to apex. Uncus unremarkable. Gnathos: 

central element approximately triangular. Valva with medial, inwardly poin­

ted projection. Transtilla: transverse bar present. Aedeagus large; 
ventral process in form of a pair of spinose extensions; a pair of carinae 
are present as dorsal extensions of aedeagus. Vesica with some large 
spines. 

LARVA. Mines the leaves of Halloria lucida (Scrophulariaceae). The 

mine (fig.131) is unusual: it begins as an upper surface, possibly epider­
mal nar row, frass-free gallery and then expands suddenly into a broad, 

parenchymal gallery with a loose, central frass deposition. This gallery 

is so contorted that the mine appears like a blotch in some cases. The 
early na rrow gallery is often obscured against the background of the later 
contorted section of the mine. 

MATERIAL EXAMINED. o-Holotype, SOUTH AFRICA: Orange Free State, Gol­

den Gate National Park, accession no.2583, 22.ii .1964, L. Vari, genitalia 

slide no.9921, wing slide no.3851; in Transvaal Museum. 

Reference to fig.90 shows that the male genitalia, in particular the 

valvae, are diagnostic. The shape of the leaf-mine (fig.I31) aids identi­

fication of this species. 



Eatoedemia (Fomoria) teaomariae (Vari) comb.nov., figs 42,91 

StigmeZ Za teaomariae Vari, 1955: 333. 
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In formation additiona l to the original description. The genitalia are 
redescribed. 

ADULT d. Wingspan 4,4-5,4mm . Hindwing of male without costal bristles. 

Venat i on (fig.42). Forewing: R4+5, and Ml and M2 represented as bran­
ches terminally. Cu continues almost to ana l edge of wing. 

MaZe genitaZia (fig.91). Vinculum: anterior extension emarginated 

although not deeply. Tegumen narrows to a point at apex. Uncus unremarka­

ble. Gnathos: central element pointed. Valva approximately triangular, 
a strong ridge is present (arrowed in figure). Transtilla: trans verse bar 
pres ent , rather weak; ventral arms fair ly long . Aedeagus: ventral process 

present, deep ly divided; dorsolateral carinae present. Ves ica with promi­
nent, well-sclerotised spines near phallotreme. 

LARVA. Mines the l eaves of Teaomariae eapensis (Bignoniaceae). The 

mine is illustrated and described by Vari (1955:fig.26). It begins as a 
narrow gallery, which expands into a broader one and becomes so contorted 

that it resembles a blotch. 

MATERIAL EXAMINED. The type-series (from Cape Town and Grahamstown, 
Cape Province, and Umhlanga Rocks, Natal), ci.ted by Vari (1955:333); in 
Transvaal Museum. 

Other material. SOUTH AFRICA: Natal, Umhlanga Rocks, accession no . 

2945, 16 25.vii.1968, L. Vari; in Transvaal Museum . 

The spec ies is unlikely to be confused with any other in this work. 
The shape of the valva is characterist i c. 
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Ectoedemia (Pomoria) myrtinaecola spec.nov., Figs 43,92,114,132 

ADULT d , 9. Wingspan 5,O-6,Omm. Tuft on front of head reddish brown, 

sometimes less dark in female, to ochre; tuft on vertex ochre. Galeae ex­
tend about as far as labial pal pi. Forewing: a mixture of dull ochre and 

fuscous giving a mottled appearance, with two dull ochreous, poorly de­

fined postmedial patches. Male with shiny, black specialised scales on 
basa l half of ventral surface, absent in female. Hindwing: male without 
costal bristles; with black, shiny specialised scales on dorsal surface 

of proximal half of wing, and as a streak running along the cubital vein 

for a short distance on ventral surface. Abdomen dark grey; terga in 
males with shiny, black specialised scales. 

Venation (fig.43). Forewing: R4 and RS' and M1+2 represented by ter ­
minal branches. Cu: a slight indication exists in stained specimens after 

M diverges to Rs' but not a persistent trachea. 

Male genitalia (fig.92) . Vinculum : anterior extension slightly emar ­
ginated. Tegumen narrows to a point. Uncus unremarkable. Gnathos: cen­
tral element broad and rounded. Valva long, narrow, tip extended into a 

narrow process. Transtilla: transverse bar present . Aedeagus: ventrally 
left si de is extended as a long, well-sclerotised spine; ventral process 

ab sent; a pair of dorsola teral carinae are present on each side, one mem­
ber curved, the other not. Vesica with a patch of spiculate cornuti. 

h male genitalia (fig.114). Anal papillae form a broad end to abdomen. 

Posterior apophyses significantly longer than anteriores. Ductus bursae 

with complex, characteristic sclerotisations. Corpus bursae with two pcirs 

of signa reticulata - one pair long, the other small and rounded and si­
tuated at anterior end. 

LARVA. Forms a serpentine, gallery mine (fig.132) on the leaves of 
Scuti a myrtina (Rhamnaceae). 

MATERIAL EXAMINED. d-Holotype, SOUTH AFRICA: Cape Province, Groot­
vadersbos, accession no .2860, 20 .x i .1966, L. Vari, genitalia slide no .1 0552; 
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in Transvaal Museum, Paratypes: data as holotype, 60, 14'>' 20,21,22,23,24, 

28.xi.1966, L. Vari; in Trans vaal Museum. 

The species may be confused with the new species immed iatel y following 
because the host-plant, the genitalia, and the mine are similar. The males 
of myrtinaecola bear black, shiny specialised scales on the wings and abdo­
men whilst those of the next species do not. Differences in the genitalia 

of the two species are noted below. 

The presence of two pairs of signa reticulata on the corpus bursae of 
this species, and the following, is not found in any other known to me. 
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Ectoedemia (Fomoria) a~exandria spec.nov., figs 93,133 

The species is similar to myrtinaeco~ and the comments below include 
only the differences from that species. 

ADULT e, '<. Forewing slightly paler than in myrtinaeco~ . Wings 
without specialised scales . Abdomen pale grey, without spec ialised scales . 

f.1a~e genitalia (fig.93). Gnathos with central element more rounded 

than in myrtinaeco~. Aedeagus: ventral ly extended into a process with 

a heavily sclerotised pointed tip, which tends to be associated more with 
the left side of aedeagus than the right; a pair of prominent, long, curved, 

carinate spines arisesdorsolaterally, which is attached to the valvae by 
part of the membranous anellus but is not part of the va lvae; a further 

spine arises mid-dorsally near the pha llotreme . Other carinae, and mar­

kings on vesica approximately as myrtir~eco~a. 

LARVA. The mine (fig.133) is shorter than that of myrtinaeco~a . It 
is contorted in its later stages but is not nearly so markedly serpentine. 

MATERIAL EXAMINED. e-Holotype, SOUTH AFRICA: Cape Province, Alexan­
dria, Langebos, accession No.1441, 22.xii.1954, L. Vari, geni talia slide 
no.9886, wing slide no.3802; in Transvaal Museum. Paratypes: 1'<, data 

as holotype, 19.xii .1954; Ie, local i ty as holotype, not reared from la rva, 
27-29.xi .1954, L. Vari; in Transvaal Museum. 
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Ectoedemia (Fomoria) l eptodie tyae spec.nov., figs 44,94,115,134 

ADULT 0, 9. Wingspan 4,0-5,6mm. Head-tuft orange-ochre rarely reddish 

brown. Galeae short, but extend beyond tips of labial pal pi. Forewing 

ochre, heavily irrorated with fuscous; ma le generally darker than female 

with some overlap in degree of irroration between the sexes. Hindwing: 

no costal spines in male. No specialised scales on wings. Abdomen dark 
grey. 

Venation (fig.44). R4+5, and M1 and M2 represented by terminal bran­

ches. Cu continues after M diverges to meet Rs. 

Male geni talia (fig.94). Vinculum: anterior extension slight ly emar­

ginated. Tegumen extended into a short lobe at apex. Uncus: caudal edge 

flat and broad. Gnathos: central element narrow. Valva: caudal-half 

emarginated. Transtilla: transverse bar present. Aedeagus extended ven­
trally into a pair of prominent spines; dorsally extended into a divided 

process. Vesica unmarked, except for striate thickening surrounding base 
of ejaculatory duct . 

Fema l e genitalia (fig.115). Anal papillae form a rounded, fairly 
broad end to abdomen. Ductus bursae: sclerotised thickening sma ll, approxi­

mately in the form of a ring. Corpus bursae: signa reticulata long and 

narrow. 

LARVA. Mines the leaves of Rhus leptodictya e (Anacardiaceae). The 
mine (fig.134) begins as a narrow gallery and broadens into a wider, con ­

torted one. 

MATERIAL EXAMINED. o-Holotype, SOUTH AFRICA: Transvaal, Pretoria, 

accession no.169, 23.viii .1949, L. Vlri, genitalia slide no.614B; in 

Transvaal Museum. Paratypes: data as holotype, 50, 169 1B, 21,22,24,25,26, 

30.viii., 1.ix.1949; accession no.160, 10 15.vii.1949, L. Vari; accession 
no.2061, 30 , 49 1,3,4,6,7,B.viii .195B, L. VII'i; accession no.20B7, 20 

2B.viii .195B, L. Vlri; accession no.306B, 20, 19 1B.viii .1970, L. Vari; 
accession no.3142, 40,29 10.vii., 1B,21,23.viii.1971, L. Vari; 30 27, 

29.viii .1949, L. Vari; Pretoria North, accession no . 2010, 20 20 .viii . 1957, 
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L. Vari; in Transvaal Museum . 

The species is similar to the one that follows, but the lack of spe­

cialised scales on the wings of Zeptodictyae distinguishes it. Further 

characters in which the two species differ are given below, under the next 

species description. 
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Ectoedemia (Fomoria) i ncisaevora spec. nov., figs 95, 135 

The species is similar to leptodictyae and the comments below include 
only the differences from that species. 

ADULT 6,9. Wingspan 4,O-4,4mm. Forewing of male with a patch of 

black, specialised scales on ventral surface. Hindwing of male broader at 

base than in lcptodictyae and with black specialised scales on ventral sur­

face, and a pale ochreous hair-pencil originating from base of wing on cos -

o ta; no costal bristles. 

Male genita l i a (fig.95). Vinculum: anterior extension hardly emar­
ginated, less so than that of leptodictyae . Valva: inner edge of both 
api ca l and basal half excavated so that it appears , approxima tel y , E-shaped 

in ven t ral view - compare with figure of leptodictyae . 

LARVA. Forms mines (fig.135) similar in shape to those of leptodic­

tyae , but on Rhus incisa (Anacardi aceae). 

MAT ERIAL EXAMINED. 6-Holotype, SOUTH AFRICA: Cape Province, Worces­
ter, accessio n no.2874, 20.xi. 1967 L. Vari, genitalia slide no.9884; in 
Transvaal Museum. Paratypes: data as holotype, 16, 29 20,21.xi .1967; 

in Transvaa l Museum. 



Ec t ocdem-ia (Pomor i a) male Zanens i s spec. nov., fi gs 45,96 

ADULT o. Wingspan 3,6mm . Head-tuft dark red-brown. 
fuscous so giving 
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Forewing pale 

a mottled ap-ochre irrorated with an equal amount of 

pearance . Hindwing with costal spines. No specialised scales on wings. 

Vena t ion (fig.45). Forewing: R4 perhaps represented by a very weak 

spur separated from RS terminally. M present as a sing.le branch terminal­

ly. Cu does not continue after M diverges to meet Rs' 

Ma l e geni talia (fig.96). Vinculum: anterior extension weakly exca­

vated. Tegumen weakly bilobed at apex. Uncus: apex truncated. Gnathos 
not large. Valva narrow, curved. Transtilla: transverse bar rather thick . 

Anellus weakly sclerotised on each side of aedeagus. Aedeagus fairly small; 
without any carinate processes. Vesica with strong spine and some minute 
cornuti. 

MATERIAL EXAMINED. o-Holotype, SOUTH AFRICA: Transvaa l , Kruger Na­

tional Park, Malelane, 24.iii.19S2, Janse & Vari, genitalia slide no.10027, 
wing slide no.3871; in Transvaal Museum. 

The species is unlikely to be confused with any other described at 

present. The bilobed tegumen and the shape of the valva are characteristic 

features. 
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Ectoedemia (FomoriaJ thermae spec.nov., figs 46,97,136 

ADULT O. Wingspan 4,8mm. Head-tuft pale ochre. Forewing pale ochre 

spa rsely irrorated with fuscous; no specialised scales. Hindw i ng broad 
at base, withou t costal spines; with a patch of elongate, shiny, black 

specialised scales on dorsal surface, and a greyish ha i r-penci l at base of 
wing at costa. Abdomen s i lvery grey. 

Venation (fig.46). Forewing: R4 and RS' and Ml and M2 represented 
as branches terminally. Cu continues weakly for a short distance after M 

diverges to Rs' 

Male geni ta lia (fig.97). Vinculum: anterior extension rounded ante­
rio r ly. Tegumen narrows suddenly to a point. Uncus: apex bent ventrally. 

Gnathos: central process not large. Valva narrow, inward margin projected 

medially. Transti l la: transverse bar long. Juxt a present in form of a 

weakly-sclerotised plate deeply excavated medially. Aedeagus: extended 
ventrally into a weakly-sclerot i sed triangular structure and dorsa l ly into 
a forked process; pair of lateral carinae present. Vesica with a long, 
straight spine that extends well beyond phallotreme and twists at base to 

be rooted deep into aedeagus, various other thickenings, one of which is a 
comma-shaped process, and numerous minute cornuti. 

LARVA. Mines the leaves of Vitex wilmsii (Verbenaceae). The mine 
(fig.136) is a short gallery followed by a blotch. 

MATERIAL EXAMINED. o-Holotype, SOUTH AFRICA: Transvaal, Warmbaths, 

accession no . 2737, 4.i.1965, L. Vari, genitalia slide no.9927, wi ng slide 
no.3868; in Transvaal Museum. 

This species is best recognised by the following: the shapes of the 
valva, the genital capsule in general, the carinate processes of the aedea­
gus, and the markings on the vesica. 
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Ectoedemia (FomoriaJ portensis spec.nov., figs 47,98 

ADU LT o. Wingspan 4,8-6,4mm. Head-tuft orange-ochre. Forewing off­

white to pale grey-brown. Hindwing without costal spines, with thickening 
along trunk of R+M. No spec ialised scales on wings. Abdomen pale grey. 

Venation (fig.47). Forewing: R4 and R5, and M1 and M2 represented by 
terminal branches . Cu continues nearly to anal edge of wing after M di­

verges to meet Rs. 

Male genitalia (fig .98). Vinculum: anterior extension rounded ante­
riorly . Tegumen narrows to apex . Uncus extended well-beyond tegumen into 

a pointed apex. Gnathos with broad central element. Valva meets opposite 

member at base; a pair of short spines project inwardly one from near apex, 

one about halfway down inner margin of valva. Transtilla: transverse bar 
absent; ventral arms fairly long. Aedeagus: ventra l process absent; 
pair of dorsal carinae present. Vesica with several moderately large spine­
li ke cornuti. 

MATERIAL EXAMINED. o-Holotype , SOUTH AFRICA: Cape Province (N.W . of 

George), Seweweekspoort, 4-6.xii .1 968 , Potgieter & Jones, genitalia slide 
no.9935, wing slide no.3801; in Transvaal Museum. Paratypes: data as ho­
lotype 10; Transvaal, Blydepoort, 10 25-29.x.1976, Scholtz & Scoble; in 
Tra nsvaa l Museum. 

The shapes of the components of the male genitalia, parti cular ly the 

valvae, are characteristic. 
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Ectoedemia (Pomor i a ) fuscata (Janse) comb.nov., figs 48,99,116 

Nepticu la fuscata Janse, 1948 : 165, (partim). 

Janse's type-series includes representatives of several species see 

below, so his description, in part, is invalid. The species is redescribed 
here. 

ADULT &. Wingspan 5,2-5,6mm. Head-tuft pa le ochre. Forewing pale 
ochre with a few fuscous irrorations. Hindwing: costa l bristles present. 

Venation (fig.48). Forewing: R4+5, and M1+2 present as terminal 
branches. Cu continues for a short distance, weakly, after M diverges to Rs' 

Male genitalia (fig.99). Capsule ra ther elongate. Vinculum: com­

bined ventral plate and anterior extension large; anterior extension hard­
ly emarg inated. Tegumen extended into a rounded lobe, not pointed at apex. 

Uncus with apex bent ventrally. Gnathos: central element fairly broad. 

Valva with a short, inward ly directed point; a weak setose pad, which res­
emb les a pin-cushion, present near apex . Transtilla: transverse bar long; 
ventral arms short. Aedeagus: ventral process absent; pair of large, ca­
rinate lateral processes arises near phallotreme; dorsally there is a pair 

of small, pointed carinae. Vesica with several medium sized spines. 

Female genitali a (fig .116). Anal apophyses form a fairly rounded end 

to abdomen. Ductus bursae marked with sclerotisations as in figure. Cor­
pus bursae with large, well-bordered signa reticulata. 

TYPES. Janse (1948:165) cited the type material as follows: 'Abachaus, 
near Otjiwarongo, S.W. Africa; collected by Mr G. Hobohm in vii i., xi., 

xi. and ii . & and 9 types, two & paratypes and four 9 paratypes in the Trans­

vaal Museum (ex Janse collection)'. 

I designate as Lectotype the '& type' the gen i talia of which are illus­

trated in a photograph by Janse (1948 plate 91 fig.2), and which bears the 

following label data : 'Abachaus, S.W.A. x '45, G. Hobohm; G. [genitalia 

slide no.) 4971; [wing slide no.) 3883; Nep ticula f uscata Janse. & Type 

No.2357'. The collection dates of the material examined by Janse are 

cited by him (1948:166) as ' .. . viii., xi., xi. and ii.' The double 

citation of 'xi ' (November) is probably a misprint and one of the entries 
shou ld presumably read 'x.' i.e. October, the date on the label of the 
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specimen of which Janse illustrated the genitalia. Janse's photograph of 

the genitalia l eaves no doubt that this is a valid syntype. 

The wing venation of the female paralectotype labelled 'Type No.2358' 

is identical to that of the lectotype and the wing pattern is similar . 
The two specimens were collected in the same year, the male in October and 

the female in November. This specimen is therefore considered to be a cor­

rectly identified specimen of fuscata. 

The male labelled 'Cotype No.2363' bears a Pretoria locality label 
and has probab ly been mislabelled 'cotype ' so I do not regard it as a para­

lectotype of fuscata . This specimen is a male of grandinosa . 

The male paralectotype labelled 'Cotype 2359' was made a para type of eomrm'­

phorelUx Scoble (see Scoble 1978:84). 

Th e ma le paralectotype labell ed 'Cotype No .2364' represents an undes­

cribed spec ies of NiepeZtia Strand (genitalia and \~ing venation examined). 
Janse (1948: plate 82 fig.4) illustrated the forewing venation and erroneous­

ly labelled what is a s light thickening as the cubitus. 

The three remaining paralectotypes are females. Two were collected in 

February 1943 ('Cotype' numbers 2361 and 2362) and one in April 1943 ('Co­

type No.2360'). The wing venation of number 2360 is quite different from 
that of fuscata and so are the genitalia. The genitalia of the other two 

specim2ns are also different from those of fuscata and so none of the three 

spec i me ns belong to th e s pecies. 

MATERIAL EXAMINED. o-Lectotype, SOUTH WEST AFRICA: Grootfo ntein Dis­
trict, near Otjiwarongo, 'Abachaus' [sic , AbachaubJ, x.1945, G. Hobohm; 
in Transvaal Museum . Paralectotype: data as lectotype, 19 xi .1945; in 

Transvaa l Museum. 

The male genitalia, resemble those of vannifera and hobohmi ; particu­

larly the valvae, the rounded, not pointed, tegumen,the long transverse 

bar of the transtilla and the numerous, fa irly large spines on the vesica . 

The pres ence of R4+5 and Ml+2 in the forewing is a further similarity. 
The species are easily distinguished by comparing the illustrations of the 

male genital ia . The female genitalia of vannifera are remarkable and 
distinct, see l'annij'cra immediately following. 
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Ectoedemi a (Fomoria ) vannifera (Meyrick) comb.nov., figs 8,49,100,117 

l;epticula vannifera Meyrick, 1914:203. 

Neptioula vannifera Meyrick: Janse, 1948:178. 
Nepti cula irrorata Janse, 1948:168, (part i m). 

ADULT d. Wingspan 4,2-6,Omm. Head-tuft off-white with dark brown 
hair-scales, which often predominate on vertex and are also found on front 

of head. Antenna with a ball-like expansion of pedicel (f i g.8); flagellar 

segments squat at base of antenna; segments get longer distally. Galeae 
extend only slightly beyond labial palpi. Forewing: degree and pattern 

of irrorations varies; in specimens from South West Africa, Abachaub, 
irrorations are generally heavy and uniform, in specimens from South Africa 
(various localities ) the irrorations are often concentrated along midline 

along l ength of the wing . Ventral s ide of forewin g with specialised, shiny 

black scales that form a long patch at base, posterior to fold, and a hair­
pencil, comprising a series of long ochreous scales, which arises from 

base near anal edge and overlaps the black scales. Hindwing: expanded 

at base t o give wing a cha racteristi c shape; costa l s pines present; dorsal 
surfac e with an elongated patch of specialised, bl ack scales; ventral sur­
face with a few similar scales near base . Abdomen grey. 

9 as male except that there is no ball-like 

and no specialised black scales or hair-pencil. 
at ba se. 

expansion 

Hindwing : 

of the pedicel, 

not expanded 

Venation (fig .49). Forewing: R4+5 and MI+2 represented by branches 
term i nally. Cu does not continue after M diverges to Rs ' and, since only 

a single persistent trachea is vi s ible, it may be absent altogether. 

Male genitalia (fig . IOO). Vinculum : anterior extension hardly emar­
ginated . Tegumen broad, not extended into a long, gradually tapering apex. 

Uncu s and gnathos unremarkable . Valva of a characteristic shape; a round 

setose pad or lobe i s prese nt posteriorly, and looks like a pin-cushion; 

a short proces s aris es from about halfway down valva and points into geni­
tal capsule. Transtilla: trans verse bar l ong . Aedea gus: ventral pro­

cess absent; a latera l carinate spine curves around the phallotreme on 

each side, and a bifurcate process is present dorsally. Vesica with many 
large s pine-like cor nu t i . 
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Female genitalia (fig . 117) . Anal papillae form a fairly narrow, but 
not pointed, end to abdomen. Apophyses fairly long. Ductus bursae un­
marked. Corpus bursae with the following sclerotisations: 1) a pair 

of elongate oval signa, not reticulate, with a strong boundary at caudal 
end, which becomes very weak anteriorly; each signum is covered with minute 

pectinations; 2) a single, subtriangular sclerite near posterior end; 
3) a series of short spines arising from a curved, sclerotised line. 

LARVA. Data from labels of reared specimens from Fort Beaufort gives 
"C'apparis oleoides ", now Boscia oleo'id s (Capparaceae), as the host-plant. 

f~ATERIAL EXAMINED. Syntypes - SOUTH AFRICA: Transvaal, Pretoria, 
19 17.ix.1912 , A.J.T. Janse, genital ia slide no.7244, Meyrick's no.3707, 

'Type No.123'; 19 12.x .1912, A.J.T. Janse, genitalia slide no .4032, Mey­

rick's no.3709, 'Cotype No.124'; in Transvaal Museum. 

Other material. SOUTH AFRICA: Transvaal, Pretoria, 16, 39 September; 

Pretoria North, 16, 29 February, September; Blyde River Nature Reserve, 

16 November-December; Kruger Na tiona 1 Pa rk, Letaba Camp, 16 f1a rch; Sout­
pansberg District, Rochdale, 46, 29 September; Orange Free State, Sasol­

burg, 46 , 39 September; Cape Province, Fort Beaufort, 40, 19 October; 
Heidelberg District, Grootvadersbos, 10 November; Wo rcester, Fairy Glen, 
66 October; Natal, Piete rmar itzbu rg, Merrivale, 20 October. SOUTH WEST 
AFRICA: Grootfontein District, Abachaub, 99 paralectotypes of Stigmella 

irrorata , September, October, November; 130, 59 September, October, No ­

vember. Specimens collected by G. Clark, G. Hobohm, A.J.T. Janse, Janse 

& Vari, Potgieter, Potgieter and Scoble, B.R. Stuckenberg, G. van Son, L. 
Vari, Vari & Potgieter; in Transvaal Museum. 

The species is clearly allied to fuscata (for reasons see under that 

species, above). In E. vannifera the male is easily recognised by the shape 

of the pedicel of the antenna and the position of the hair-pencil, besides 
the genita lia. The markings on the corpus bursae of the female are charac­

teristic and, except for the fact that the signa are double and bordered, 
bear little resemblance to any other species. The species is similar to 

the next species, Itobohmi (known only from the male), but may be distinguished 

by the ~resence, in the former, of the expanded pedicel, a hair-pencil and 

black spec ialised scales, and by the shape of the valva and the smaller size. 
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Janse (1948: footnote on p. 178) stated that Meyrick made no mention 
of the presence, in the male, of a hair- penci l and black, specia l ised 

scales. This is incorrect - Meyrick (1914:203) wrote 'Forewings on under­
surface with a light yellowish subdorsal hairpencil from base surrounded 

with deep black scales.' Meyrick examined one male and sent the two fe­
male syntypes to the Transvaal Museum. The male syntype is in the Bri­

tish Museum (Natural History) and has not been examined by me. Meyrick's 

des cri ption shows that this specimen is conspecific with the males stu­
died by me. 

The slide G. 4961 was mislabelled by Janse as the 'Type' of nigrica­

pitelUx. It is actually a specimen of vannifera. Slide 4962 is the slide 

of the 'Type' of nigricapitelUx . The slides have been relabelled. Both 

specimens came from Abachaub. 



Ectoedamia (FomoriaJ hobohmi (Janse) comb.nov., fig .101 

Nep ticula hobohmi Janse, 1948:167 partim. 
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The species, known only from the male, is similar to vannifera but 
may be distinguished f rom it by the following characters. 

ADULT 6. Larger than vannifera , wingspan 6,O-7,6mm . Antenna: scape 
withou t ball-like expansion. Forewing more heavily irrorated with fuscou s ; 
hair-pencil and black specialised scales absent . Hindwing not strong ly 

expanded at base; specialised scales absent. 

Ma l e geni t alia (fig.lOl) . Vinculum: anterior extension more deeply 

emarginated . Valva with a longer spine that points posteriorly. Aedea gus: 

carinae differ (see figure) . Vesica with rather fewer cornuti. 

MATERIAL EXAMINED. I designate as Lectotype the male syntype from 

South West Africa of which a photograph appears in Janse (1948:plate 93, 

f ig.2) . A photograph of the genitalia of this specimen is given i n the 

same work (plate 90,fig . l) . The specimen bears the fo ll owing label data 
'Abachaus [sic , Abachaub]. S.W.A. Oct . 44, G. Hobohm; G. [ genitalia slide 
no.] 4967; Nepticula hobohmi Janse 6. Type No.2365.'; in Transvaal t~u­

seum. Para 1 ectotypes, SOUTH WEST AFRICA: 'Abachaus' [sic Abachaub] , 26 

ix.1944, 16 ix.1945, G. Hobohm, ' Co type' nos.2366, 2368, 2369; in Trans ­

vaal Museum. 

A further ma le paralectotype of hobohmi, 'Cotype' No . 2367', has genitalia 

similar to vannifcra and also a hair-pencil characteristic of t hat species. 

However, there are no black s pecialised scales on the wings, nor is there 
a ball -shaped expansion on the scape. The size of the specimen, and the 

heavil y irrorate forewing i s typical of hobohmi . The specimen is not co n­
s idered to belong t o hobohmi . 
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Genus iVIEPELTIA Strand 

A paper dealing with this genus follows, (Scoble 1980b) . 
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Genus MI CROCALYPTRIS Braun 
Microca~yptris Braun, 1925:224. Type-species: Microca~yptriB scirpi 

Braun, 1925:224, by original designation and monotypy. 

Braun (1925) described this North American genus and its single in­

cluded species from one specimen with a small, inconspicuous 'eye-cap'. 
Davis (1978b) added two new species, and Wilkinson (1979) described three 
more and transferred two others from Nepticu~a (=Stigme~~a) . 

The wing venation of Mieroca~ypt.'is appears identical to that of Nie­

pe~tia (compare Wilkinson 1979: fig.ll with Scoble 1980b: figs 4,5). 
The dotted line between Rl and R in Wilkinson's figure of the forewing 

2+3 
should not be interpreted as a vein (C. Wilkinson, personal communication). 

Davis (1978) reported the presence of 'lateral support rods' in the male 
genital ia of Microca~yptris (p. 214). These structures are generally well ­

developed; possible homologues are present, although weak, in some spe­
cies of Niepe~tia (Scoble 1980b:200). However, other attributes show 

that Microca~yptris and NicpeLtia are di fferent . 

Microca~yptris is excluded from the 'Key to Genera', above, because 
I have not studied any specimens of the genus and have been unable to find 

a key character for all the species in the existing literature. 
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Genus TRIFURCULA Zeller 

Trifurcula Zeller, 1848:330. Type-species: Trifurcula pallidella Zeller, 

1848:332, by original designation. 

Fedalmia Beirne, 1945:207. Type-species: Nepticula headleyella Stainton, 

1854:300, by original designation and monotypy. (Treated as a subgenus of 

Trifurcula Zell er (sensu Johansson 1971) by Johansson 1971: 245.) 

Levarchama Beirne, 1945:206. Type-species: Nepticula cryptella Stainton, 

1856:41, by original designation. (Treated as a subgenus of Trifurcula 

Zeller (sensu Johansson 1971) by Johansson 1971:246.) 

The 

below). 
affinities of the genus were discussed by Scoble (1980a, bound in 

At the time of writing a cladistic study of other genera had not 

been undertaken and TrifurcuLa, Fedalmia and Levarchama were retained as 
genera. Each of these taxa is monophyletic and thus treating them as sub­

genera is simply a change in rank that indicates their cladistic relation­

ships within the Trifurculini. At this time I prefer to keep all at the 

same rank although it is likely that T. (Trifurcula) shares a common ances­
tor with T. (Levarchama) more recently than either of them does with T. 

(Fedalmia). If this is so the fact should be reflected in the classifica­

tion. Studies in progress by workers at the Vrije Universiteit are ex­
pected to test this hypothesis of relationship . 
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Subgenus FEDALMIA Beirne 

Genus Fedalmia Beirne, 1945:207. Type-species: Nep ticula headleyella 

Stainton, 1854:300, by original designation and monotypy. (Treated as a 

subgenus of Tri furcula Ze ller (sensu Johansson 1971) by Johansson 1971: 

245.) 

There are no species from southern Africa; all members of the taxon 

come from Europe (including Britain) . Unlike T. (Trifurcula ) and T. (Le­

varchama) there is no loss of link between R2+3 and the rest of Rs' Th e 
uncu s, at least in T.(Fedalmia} headleyella , is not divided dorsoventrally 

as in T . (Trifurcula ) nor is it split in ventral view as in T. (Levarchama). 

The la rvae of many species of T. (Fedalmia) mine two or three leaves instead 

of the usua l one. Th ey move from leaf to leaf via the petioles (see, for 

example, Borkowski 1970; Emmet 1976; Klimesch 1976). 

Mr R. Johansson has suggested (personal communication) that Fedalmia 

may be synonymous with the North American Glaucolepis Braun. The wing ve­
nation of the two seems to be identical, and the male genitalia of Glauco­

lapis are similar to some species included in Fedalmia . A synonymy 
may well be needed ; if so Glaucolepis , being the older name, will take 

precedence. 
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Subgenus TRIFURCULA Zeller 

Genus TrifurcuZa Z2ller, 1848:330. Type-species: TrifurcuZa paZZideZZa 

Zeller, 1848:332, subsequent designation by Beirne, 1945:207 (treated as 

the nominate subgenus by Johansson 1971:245); Scoble, 1980a (bound in 
below and in that reprint treated as a genus). 

Characters that distinguish the taxon from T. (FedaZmia) and T . ([,, '­

varchama) are given in the reprint, below. 
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Subgenus LEVARCHAMA Beirne 

Genus Levarchama Beirne, 1945 :206. Type-species : Nepticula cryptella 

Stainton, 1856:41, by original designation . (Treated as a subgenus of 

Trifurcula Zeller (sensu Johansson 1971) by Johansson 1971 :246.) 

The subgenus, known only from Europe (including Britain), may be dis­
tinguished from T. (Fedalmia) and T. (Trifurcula) by the shape of the un­

cus, which is split in ventral view. 
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Genus BOHEMANNI A Stainton (European) 

Bohemannia Stainton, 1859:439 . Type-species : Nepticula quadrimaculel l a 

Boheman, 1851:67, by monotypy. 

Scoli aula Meyrick, 1895:727. Type-species: Nepticula quadrimacule lla 

Boheman, by monotypy. 

Two species are included in this European genus, the type-species, 
and one added by Borkowski (1975 :489) B. pulverosella (Stainton), although 

it was assigned to Scoliaula , a junior synonym of Bohemannia. A further 

species will probably be added (Mr R. Johansson personal communicati on ). 

Bohemanni a is a senior synonym of Scoliaula . Bohemanni a is not pre­
occupi ed (cf . Johansson 1971:246) according to the Nomenclature Zoo logi ~us 

(Neave 1939), although Bohemania (spelled with a single 'n') was used ear­

lier for an hemipteran. The species quadri maculella was the only one in­

cluded by Stainton (1859) in the original description of the genus and 

there fore it is the type-species (In t ernational Code : Article 68c) . 

Specimens of quadrimacule l la and illustrations of the genitalia of 

pulverosella (all kindly provided by Mr R. Johansson) have been examined. 

The presence of signa reticulata on t he corpus bursae of the female 

shows that the genus falls within the Trifurculini. 

DIAGNOSIS. The united trunk of R, M and Cu divides into five branches 
terminally. This feature distinguishes the genus from all others . In the 

male, the uncus is reduced to a pair of setose lobes, a condition bearing 
little resemblance to that found in other nepticulids except perhaps Areti­

culata leucooi deae (described below), a species from which Bohemannia is 
otherwise quite distinct . A characteristic, short process arises fr om each 

valva. 

DISTRIBUTION. Europe . 

Some remarks about the type-species follow. 



Bohemannia quadrimaculella (Boheman) 

Nepticula quadPimaculella Boheman, 1851:67. 
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The male genitalia are illustrated by Beirne (1945:fig.72) and Bor­
kowski (1975: fig .9). 

ADULT . Venation. Borkowski (1972:fig.10) illustrated the wing ve­

nation. The labels on the figure of the forewing suggest that Rl and Rs 
are united at the base of the wing and that the section of Rs that subse­
quently diverges to meet M+Cu is lost (broken line in Borkowski's figure). 
I have examined the forewing of a specimen and can see a persistent tra­

chea running from the base of R1 to the M+Cu trunk. This trachea conti­

nues with that of M and of Cu in a common vein and thus suggests that Rl 

and Rs are actually separated from the base and not united. 

Male genitalia . Described and figured by Beirne (1945) who stated 

that the ~seuduncu~ (the tegumen extension) 'proj ects as a spined lobe on 

either side of the uncus'. The posterior edge of the tegumen is flat and 

not extended , so the term 'pseuduncus' is inappropriate, and nor is it 

projected on either side of the uncus - Beirne was probably referring to 

the setose lobes of the uncus itself. The juxta is large and characteris-
tic . The ventral 
carinate process. 
large and heavily 

wall of the aedeagus is produced into a long, narrow, 
(This process is probably one of Beirne's 'three very 

scl eroti sed cornuti '.) Actually the yes i ca bears one 
enormous and one smaller cornutus, and a number of very smal l cornuti. 

Female genitalia . Klimesch (1975) provided a figure of the genitalia 
of what he referred to as quadPimaculella , but the specimen cannot have 
represented that species since no signa reticulata were illustrated (and 
were stated to be absent) whereas these structures are present in quadPi­

maculella (and pulverosella ). The reticulations of the signa on the cor­
pus bursae are ver'y vleak . The markings on the ductus bursae comprise a 
pair of sclerotised rods. 

MATERIAL EXAMINED. SWEDE N, Kullaberg, 20 , 19 2,9.viii.1969, R. 
Johansson; in Transvaal Museum. 
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Genus ARETICULATA gen . nov . 

Type -s pecies: Areticulata l cucosideae spec. nov. 

This monotypic genus is described for a species that has some remar­

kable attributes (see below under species description). A formal des­
cription of the genus is not presented since it is equivalent to that of 

the species. For details of this point see pages 6-8. 

Areti culata leucosideae spec. nov., figs 9,50,102,118,137. 

ADULT 0,9. Wingspan 3,6-4,4 mm. Head-capsule (fig.9): a well_de­
veloped thickening on each side runs from ventral edge of antennal socket 
to inner margin of eye and then curves down to labrum . Head-tuft dull 

ochre tinged with red-brown, or completely red-brown. Antenna: scape 

narrow; flagellar segments more elongate in fema le than in male. Com­

pound eye very small, projecting from side of head . Galeae very short . 
Labial palpi two-segmented . Forewing: in male dark grey with some ochr-

eous irrorations; in female pale ochre with a fuscous patch at apex. 
Hindwing very narrow, slightly broader at 

in male. No specialised scales on wings . 
spurs well-below midpoint . Abdomen grey. 

base in male ; no costal spines 
Hindtibia: proximal pair of 

Venation (fig .50). Forewing: R4+5 and M1+2 represented by terminal 
branches. M probably coalesced with R from base. Cu curves up gently to 

meet R+M about halfway along wing. Hindwing: M undivided, represented by 

a single branch arising from trunk of Rs+M. 

Male genitalia (fig . 102) . Vinculum: lateral arms meet posteriorly 
to form a complete ring around aedeagus; anterior extension very weakly 
emarginated or flat, not rounded. Tegumen broadly rounded. Uncus in form 

of a pair of rather weakly sclerotised lateral arms each of which terminates 
apically as a setose lobe. Gnathos: approximately U-shaped, central ele­

ment absent; lateral horns with an additional pair of processes. Valva 
divided into a ventral component, which tapers suddenly to a finger-like 

projection, and a dorsal component terminating in an apodeme. Transtilla: 

transverse bar present, f airly long. Aedeagus small; ventral process ab­
sent; pair of dorsolateral carinae present . Vesica with a patch of spi­

culate cornuti; striate thickening probably absent from base of ejacula­
tory duct, or if present very weak. 
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Female genitalia (fig.118). Anal papillae form a fairly narrow, but 

not a pointed, end to abdomen. Ductus bursae without sclerotisations. 

Corpus bursae with a pair of circular, bordered signa covered with pecti­
nations, incompletely reticulate. 

LARVA . Forms a gallery mine (fig.137) in the leaves of Leucosidea 

sericea (Roseaceae). 

PUPA. Abdominal terga 2-8 with several small spines arranged in about 

three rows on each segment. 

MATERIAL EXAMINED. d-Holotype, SOUTH AFRICA: Transvaal, Heidelberg, 

Suikerbosrand Nature Reserve, accession no.3864, 8.xii .1980, D.M . Kroon; 
in Transvaal Museum. Paratypes: data as holotype, 2d, 11' 8,9,10 . xii .1980; 

accession no.3480, 1d 17 .xi.1975, M.J. Scoble; Heidelberg accession no. 
2921, 1d, 21' 24.i.1968, 11' without date, L. Vari; Natal, Balgowan, Yello­

woods, Id 27.i.1965, L. Vari; in Transvaal Museum. 

The shape of the gnathos is s imilar to ma ny species of Stigmella , how­

ever the condition of the lateral arms of the vinculum and of the tegumen 

is atypical of Stigmella and the Sti gmel lini as a whole. The arrangement 
of the vinculum and tegumen could be analogous to that found in the Trifur­

culini (i.e. independently evolved), but, in the same way, the gnathos 

could be analogous to that of St i gmella . Some other characters are similar 
to those found in StigmeZla, but these are not unique to that genus and they 

are interpreted as primitive so leucosideae cannot justifiably be inclu8ed 

in Stigmella . These characters are as follows. M is probably fused to R 
from the base of the forewin g; the vein that curves up to meet R is in ter­

preted as Cu because it meets R about halfway instead of one-third of the 
way along the wing, and is not sharply bent up as is typical of the condi-

ti on of M in the Trifurculini . The coalescence of M with R from the base 
of the wing is found not only in the other species in the Stigmellini but 

also in Pectinivalva . A pai r of large signa is found in many species within 
the Stigmellinae . In the Trifurcu lini the signa are reticulate and characteris­

tic of that group . Non-reticulate signa that in some ways resemble those 

of leucosideaeare found in the North American corylifoliella species-group 

(Wilkinson & Scoble 1979). 
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A leucosideae exhibits many unique characters, particularly the pro­

minent sulcus on the front of the head, the two-segmented labial palpi, 

the elongated scape of the antenna, and the shape of the valva. 

The species may represent the sister-species of all the other Stig­

mell i nae but this would mean an independent development of a gnathos like 

many species of StiameZZa. It could be an aberrant member of StigmeUa 

but that would mean an independent development of the condition of the la­

teral arms of the vinculum and of the tegumen found in the Trifurculini. 

It could be the sister-species of the Trifurculini but this would mean the 

independe nt development of a gnathos similar to many species of Stigme~la . 

Therefore the position of leucosideae within the Stigmellinae is uncertain. 
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Genus ARTAVERSALA Davis 
Artaver sala Davis, 1978b:219. Type-species : Ar taversala gi lvafascia 

Dav i s, 1978b:221,by original designation and monotypy. 

The generic name was proposed for a single species gilvafascia Da vi s 

(1978b) from Florida, North America . The venation is reduced and the male 
and female genitalia are aberrant. Most remarkable is the V- shaped vin­
culum and the deeply divided va l va in the male, and the anterior apophyses, 

which almost form a ring encircling the seventh segment, and the very s len­
der ductus bursae of the f emale . 

Since M in the forewing i s coalesced with R from the base, and as t he 

co r pus bursae of the female does not bear s igna ret iculata, gilvafascia 

does not belong to the Trifurculini. The posit ion of the species within 
th e Stigmellinae is uncertain. 
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Genus MANONEURA Davis 

Manoneura Davis, 1979: scientific note, replacement name for Oligoneura 

Davis, 1978b:217 (preoccupied). Type-species: Oligoneura basidactyla Da­
vis, 1978b:218by original designation and monotypy. 

The generic name was proposed for a single species basidactyla Davis 

(1978b)from Florida, North America. The gnathos is of a complexity unknown 

elsewhere in the Nepticulidae. As pointed out by Davis, the forewing vena­
tion resembles that of Johanssonia acetosac . M. basidactyla lacks the 'de-, 
fining characters of the Trifurculini. For example M is coalesced with R 

from the base of the forewing rather than 
and not in the form of a thickened band. 

Cu, and the uncus is very small 
Unfortunately the abdomen of the 

only fe ma le is lost (Davis 1978b) so the presence or absence of signa re­
ticulata cannot be checked. 

Relationships are discussed fur ther in 'Cladisti c Analysis'. I ha ve 

not examined any of the few specimens in existence; the species is 
of an uncertain position in the Stigmellinae. 
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Genus PARAFOMORIA Borkowski 
Parafomoria Borkowski, 1975:498 . . Type-spec ies : Nepticula heZianthe­

meZZa Herrich-Schaffer, 1960:60, by original designation and monotypy. 

The European species he l ianthemeZZa Herr ich-Schaffer was removed from 

NepticuZa (=StigmeZ Za) by Borkowski (1975), because of the reduced wing 
venation, and given a new generic name . 

Unfortunate ly Borkowski gave no figures and no other details. I have 

not exami ned material of the species, and because of th is la ck of informa­

ti on Parafomoria is no t included in the key , above. 
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CHECK-LIST TO GE NERA, SU BGENERA AND SPECIES FROM SOUTHERN AFRICA 
(Synonyms are not italicised) 

VARIUS gen. nov . 

oahnicolus (Vari ) comb. nov. 

SI MPLIMORPHA gen. nov. 

lanaeifoliella (Vari) comb. nov. 

STIGMELLA SCHRAN K, 1802 

The fluida group 
chari s tis Vari, 1963 
abutiloni aa Scoble, 1978 b 
parinarella Vari, 1955 

fluida (Meyrick, 1911a) 
irrorata (Janse, 1948) 

varii Scoble, 1978b 
geraniaa Scoble, 1978b 
satarensis Scobl e , 1978b 
alZophyZiaa Scoble, 1978 b 

t ragiZis Scob l e, 1978b 

hor torum Scoble, 1978b 

potgi et eri Scoble, 1978b 
arotoni aa Scoble, 1978b 
rhynahos i ella Vari, 1955 

platyzona Vari, 1963 
acZti f oZie l la Vari, 1955 
generalis Scoble, 1978b 

perplexa (Janse, 1948) 
llrbi aa (Meyri ck, 1913) 
androflavus Scob l e, 1978 b 

abaahausi (Janse, 1948) 

palli da Scob l e, 1978b 
nigrata (Meyrick, 1913) 

triumfettica Scoble, 1978b 
dombeyivora Scob 1 e , 1978 b 

ampullata Scoble, 1978b 
pr etor iata Scob 1 e, 1978 b 

protosema (Meyrick, 1921) 



porphyreuta(Meyrick, 1917) 

The 'l.-ngens group 
confinaZis Scoble, 1978b 
grewi ae Scoble, 1978b 
ingens (Meyrick, 1913) 

ongus tivaZva Scoble, 1978b 
Zetabcnsis Scoble, 1978b 

Species not assigned to a species group 

ca ZiJinosa (Meyrick, 1921), comb. nov. 
Zio ta Vari, 1963 

OBRUSSA BRAUN, 1915 
ETAINIA BEIRNE, 1945 

crypsixantha (Meyrick, 1918), comb. nov. 
zi mbabwiensis spec. nov. 

nigricapite ZZa (Janse, 1948), comb . nov. 
krugerensis spec. nov. 

ECTOEDl::MIA BUSCK, 1907 
DECHTIRIA BEIRNE, 1945 

FOMORIA BEIRNE, 1945 

ECTOEDEMIA (ECTOEDEMIA ) 

co~iphoreZ Za Scoble, 1978a 
mauni Scoble, 1979 

nigrimacuZa (Janse, 1948) 

ECTOEDEMIA (LA QUEUS) subgen. nov . 

stimu Zata (Meyrick, 1913), comb. nov . 

grandinosa (Meyr i ck, 1911a), comb. nov. 

l~nkinsoni spec. nov. 
simiicoZa spec. nov . 

guerkiae spec. nov . 

macrochaeta (Meyrick, 1921), comb. nov . 

furccZla spec . nov. 
maritima spec. nov. 
wndonieUa spec . nov. 

scabridae spec . nov. 
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jupiteri spec. nov. 
royenicola (Vari, 1955), comb. nov. 
nigrisquama spec . nov. 
denti culata spec. nov. 

undatae spec. nov. 
bicar ina spec. nov. 

craspedota (Vari, 1963), comb. nov. 
digitata spec. nov. 
limburgensis spec. nov. 

subnitescens (Meyrick, 1937), comb. nov. 
capensis spec. nov. 

gymnosporiae (Vari, 1955) , comb. nov. 

psarodes (Vari, 1963), comb. nov . 
insu lata (Meyr i c k, 1911 b), comb. nov. 
kowynensis spec. nov. 

nyls troomensis spec. nov. 

rhabdophora spec. nov. 
crispae spec. nov. 

ECTOEDEMIA (FOMORIA) 

oleivora (Vari, 1955), comb. nov. 
pappeivora (Vari, 1963), comb. nov. 

indicaevora spec. nov. 
knysnaens i s spec. nov. 
lucidae spec. nov. 

tecomariae (Vari, 1955), comb. nov. 
myrhnaecola spec. nov. 
alexandria spec. nov. 

leptodictyae spec. nov. 
incisaevora spec. nov. 

malelaHensis spec. nov . 

thermae spec. nov. 

portensis spec. nov. 

fuscata (Janse, 1948), comb. nov. 
vannifera (Meyrick, 1914), comb nov. 
hobohmi (Janse, 1948), comb . nov. 

NIEPE'LTIA STRAND, 1934 

combretella (Vari, 1955) 
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vumbaens i s Scoble, 1980b 

molleivora Scoble, 1980b 

zeyheriae Scoble, 1980b 

rubiaevora Scoble, 1980b 

obliquella Scoble, 1980b 

Jagarivora (Vari, 1955) 

fuscofascia Scoble, 1980b 

umdoni ensis Scoble, 1980b 

pundaensis Scoble, 1980b 

lorantivora (Janse, 1948) 

krooni Scoble, 1980b 

acumenta Scoble, 1980 b 

bispinata Scoble, 1980 b 

sellata Scoble, 1980b 

mar iepsensi s Scoble, 1980b 

lundiensis Scoble, 1980b 

fulva Scoble, 1980b 
vacuo lata Scoble, 1980 b 

lanneivora (Vari, 1955) 

vepricola (Vari, 1963), comb. nov. 

TRIFURCULA ZELLER, 1848 

TRIFURCULA (TRIFURCULA ) 

pullus Scoble, 1980a 

barbertonensis Scoble, 1980a 

ARFTICULATA gen. nov. 

l eucosi deae spec . nov. 

SPECIES OF UNDETERMINED GENERIC PLACEMENT 

'Nepticula ' galactacma Meyrick, 1924 

'Nepticula ' panconista Meyr i ck, 1920 

'Nepticula ' xuthomit ra Meyrick, 1921 

'Stigmella ' krugeri Vari, 1963 
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ABBREVIATIONS TO FIGURES 

aa anterior apophyses 

ae anterior extension of vinculum 
al anal loop 

atp anterior tentorial pit 
cb corpus bursae 
db ductus bursae 
ga galea 

gs gnathos 
lav lateral arm of vinculum 
lp labia l pal pus 

lps lateral carinate process of aedeagus 
mp maxillary palpus 
pa posterior apophysis 

pl pedice l 
pr pectinifer 

sa sperma theca 
sc scape 

sd scl erotisation of ductus bursae 
sgm signum 
sm sens ill um 

ta transti11a 
tn tegumen 

us uncus 

va valva 
vp ventral process of aedeagus 

vpl ventral plate of vinculum 
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FIGS 1-3. Heads (anterior vi ews). 1. Simplimorpha lanceifoliella (Vari). 

2. Varius ochnicolus (Vari), (B) terminal segments of antenna. 3. 
Obmssa nigricapitella (Janse) . Scale lines = 0,1 mm. 
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FIGS 4-6. Heads of Ectoedemia spp. 4. E. lLaqueus) maY'·itirr.J. spec. nov., 

(8) labial palpus. 5. Part of maxillary pal pus of E. (I,.) royenicola 

(Vari). 6. E. (L.) insulata (Meyrick). Scale lines; 0,1 mm unless 

shown otherwise . 
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FIGS 7-9. Heads. 7. Ectoedemia (Laqueus) kowynensis spec . nov. 8. 

Scape , pedi cel and fir st flagel l ar segment of antenna of Ectoedemia 

(Fomoria) vannifera (Meyrick) . 9. Areti c·(Zata Zeucosideae spec. 
nov . Scale li nes = 0,1 mm. 
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FIGS 10-15. Wing venation. 10. P~ctinivaLva commoni spec. nov. II . 

SimpLimorpha Lancei foLie LLa (Vari) . 12. Varius ochnicoLus (Vari) . 
13 . Obrussa crypsixantha (Meyrick) . 14 . obrussa zimbabwi ensis 

spec. nov. 15 . Obrussa nigricapiteLLa (Janse). Scale 35 line = 
0,5 mm. 
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FIGS 16-20. Wing venation of Ectoedemia (Laque1!s) spp. 16. 

,randinosa (Meyrick). 17 . E. (L.) simiicola spec. nov. 
guerkiae spec. nov. 19. E. (L . ) uw.doniclla spec . nov. 

scabridae spec. nov. Scale line = 0,5 mm. 

E. ( L . ) 

18. E. (L.) 

20. E. (L . ) 
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22 

FIGS 21-24 . Wing vena tion of Ectoedem1:a (Laqueus) spp. 21. E. (L . ) 

royenico~a (Viiri). 22. E. (L .) denticu~ata spec. nov. 23. E. (L . ) 

undatae spec. nov. 24. E. (L.) bicarina spec. nov. Scal e line = 
0,5 mm. 
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FIGS 25-27. Wing venat ion of Ectoedemia (Laqueus) spp. 25. E. (L .) 

craspedota (Vari). 26. E. (L. ) digitata spec . nov. 27. E. (L.) 

limburgensis spec. nov. Scale line = 0,5 mm. 
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FIGS 28-29. Wing venation of Ectoedemia (Laqueus ) spp. 28. E. (L.) 

subnitescens (Meyrick). 29. E. (L . ) capensis spec. nov. Scale 

1 ine = 0,5 mm. 
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FI GS 30-34 . Wi ng ve nation of Ectoedemia (Laqueus) spp . 3~. E. (L . ) 

gymnosporiae (Vari) . 3l. E. (L . ) psarodes (Vari) . 32. E. (L . ) 

i nsulata (Meyr i ck). 33. E. (L. ) kowynensis spec. nov. 34. E. (L. ) 

ny ~stroomensis spec . nov . Sca l e line = 0 ,5mm. 
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FI GS 35-38 . Wing venation of t,'ctocdemia (Laqu c:ls) spp . and Ec toedcmia 

(Fomoria) spp. 35. E, (L.) rha/jdophora spec. nov . 36 . E. (L . ) 

cri3paa spec . nov. 37 , E. (F.) o~eivora (Vari). 38. E. (F.) 

pappeivora (Vari). Scale line = 0,5 mm. 
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FIGS 39-42 . Wing venation of Ectoedemia (Fomor'ia) s pp . 39 . t; . (P . ) 

indicaevora spec. nov. 40. E. (F . ) knysnaensis s pec . nov . 4l. 

E. (P . ) luddae s pec . nov. 42 . E. (P . ) tecomariae (Vari) . Scale 

1 ine = 0,5 mm. 



156 

43 

FIGS 43-46. Wing venation of Ectoedemia (Fomopia) spp. 43. E. (F . ) 

myptinaecola spec. nov. 44. E. (F.) leptodictyac spec. nov. 45 . 

E. (F.) malelancnsis spec . nov. 46 . E. (F . ) thermae spec . nov. 
Scale line = 0,5 mm. 
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FIGS 47-50. Wing venat ion of Eetoedemia (Fomoria) spp . and Areticulata 

sp. 47 . E. (F.) portensis spec. nov. 48. E. (F . ) fuscata (Janse). 

49 . E. (F.) vanni fL ra (Meyrick). 50. A. l cucosideae spec . nov . 
Scale line = 0,5 mm. 
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FIGS 51-53. Male genitalia (ventral view unless otherwise ind i cated). 

51. PectinivaZva conmoni spec. nov . , (A) with arrows to show rod-like 
extensions of lateral arms of vinculum, (e) right valva shown fr om 

inner (dorsa l ) view. 52. SimpZimorpha ZanceifoZieZZa (Vari). 53. 

Varius uchnicoZus (Vari), left va lva also shown from inner (dorsal) 
view. Sca l e lines = 0,1 mm unless otherwi se inqicated. 
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FIGS 54-57. Male genitalia of Obrussa spp. 54. o. crypsixantha (Meyrick), 
right valva also shown from inner (dorsal) aspect. 55. O. zimbab­

wiensis spec. nov. 56. O. nigricapitella (Janse). 57. o. krugeren­

sis spec. nov., right valva also shown from inner (dorsal) aspect. 
Scale lines = 0,1 mm unless otherwise indicated. 
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FIGS 58-61. Male genitalia of Ectoedemia (Laqueus) spp. 58. 

stimulata (Meyrick). 59. E, (L.) grandinosa (Meyrick), 

E. (L.) 

60. E. (L . ) 

wilkinsoni spec. nov. 61 , E. (L.) simiicola spec. nov . Scale lines 

= 0,1 mm. 
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FIGS 62-65. Male genitalia of Ectoedemia (Laqueus) spp. 62. E. (L.) 

guerkiae spec. nov . 63. E. (L.) macrochaeta (Meyrick). 64. E. 

(L.) furcdZa spec. nov., (AJ dorsal view of tegumen; (8) dorsal 

view of posterior part of aedeagus to show link between dorsolateral 

carinae (stippled) . 65. E. (L.) maritima spec. nov. Scale lines = 

0,1 mm . 
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FIGS 66-68. Ma le genitalia of Eatoedemia (LaqueusJ spp. 66. 

umdonieZZa spec. nov. 67. E. (L.J saabridae spec. nov. 

(L .J jupiteri spec . nov. Scale l ines = 0,1 mm. 

'/ 

E. (L. J 

68. E. 
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FIGS 69-73. ~lale genitalia of Ectoedemia (Laqueus) spp . 69. E. (L . ) 

royenicola (Vari). 70 . E. (L.) nigrisquama spec. nov., (A) valva; 

(6) tegumen, gnathos, and uncu s. 71. E. (L . ) denticulata spec. nov. 

72 . E. (L . ) undatae spec . nov. 73. E. (L . ) biqarina spec . nov . 

Scal e lines = 0,1 mm. 
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FIGS 74-77. Male genitalia of Ec toedemia (La~ueus ) spp . 74. E. (L. ) 

craspedota (Vari). 75. E. (L. ) digi tata spec. nov . 76. E. (L. ) 

limburgensis spec . nov . 77 . E. (L .) subnitescens (Meyrick). Scale 
1 i ne s = 0,1 mm. 
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FIGS 78-81. Male genitalia of Ectoedemia (Laqueus) spp. 78. E. (L.) 

capcnsis spec. nov. 79. E. (L.) gymnosporiae (Vari), lateral 

sclerites of lateral arms of vinculum are arrowed. 80. E. (L.) 

psarodes (Vari) . 81. E. (L.) insuZata (Meyrick). Scale lines = 

0,1 mm. 
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FIGS 82-85. Male genitalia of Ectoedemia (Laqueus ) spp. 82. E. (L.) 

kowynensis spec. nov. 83. E. (L . ) ny Lstroomensis spec. nov. 84. 

E. (L. ) r habdophora spec. nov. 85 . E. (L . J crispae spec. nov. 
Scale lines = 0,1 mm . 
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FIGS 86-89 . Male genital ia of Ectoedemia (Fomoria) spp. 86. E. (F .) 

oleivora (Vari). 87. E. (F.) pappeivora (Var i ). 88. E. (F.) 

indicaevora spec . nov. 89. E. (F. ) knysnaensis spec. nov. Scale 

lines = 0,1 mm. 
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FIGS 90-93. Male genitalia of Ectoedemia (Fomoria) spp. 

lucidae spec. nov. 91. E. (F.) tecomariae (Vari), 
valva arrowed. 92. E. (F.) myrtinaecola spec . nov. 

alexandria spec . nov. Scale lines = 0,1 mm . 

93 

90. E. (F.) 

ridge of right 
93. E. (F.) 
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94-97, Male genitalia of Ectoedemia (FomoT'ia) spp. 94. E. (F. ) 

leptodictyae spec. nov ~ , left valva also shown from inner (dorsal) 

aspect. 95. E. (F.) incisaevora spec. nov. , right valva. 96. 

E. (F. ) maZeZanensis spec. nov. 97. E. (F. ) thermae spec. nov. , 

dorsal process of aedeagus also shown see text. Scale 1 i nes = 0,1 mm. 
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FIGS 98-102. Male genital i a of Ectoedemia (Fomopia) spp . and Areticu~ta 

gen. nov. sp. 98 . E. (F.) poptensis spec. nov . , dorsal carinae ar­

rowed. 99. E. (F.) fus cata (Janse), ' pi n cus hion' of right valva 
arrowed , see text. 100. E. (F.) vannifem (Meyrick ), 'pin cushion' 
of rig ht valva arrowed , see text . 101. E. (F.) hobohmi (Janse), 

right valva with 'p in cus hi on ' arrowed, and aedeagus. 102. A. 

leucosideae spec. nov. Scale lines = 0,1 mm. 
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FIGS 103, 104. Female genitalia of Pectini vaZva and Obrussa . 103. 

/ 

P. commoni spec. nov. 104. O. zimbablviensis spec. nov., section 
of reticulations of signa also shown, enlarged. Scale lines = 

0,1 mm unless shown otherwise . 
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FIGS 105, 106 . Female genitalia of Obrus sa and Ec toedemi a (Laqueus). 

105. o. nigr i capitella (Janse). 106 . E. (L .) gr andinosa (Meyrick). 

Scale lines = 0,1 mm unless shown otherwise. Sections of reticula­

tions of signa also shown, enlarged . 
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FIGS 107, 108. Femal e genital ia of Ectoederr'ia (Laqueus) spp , 107, 

E. (F.) guerkiae spec . nov. 108. E. (F . ) macrochaeta (Meyrick). 

Scale lines = 0,1 mm unless shown otherwise . Sections of reticula­
tions of signa also shown, enlarged . 
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FIGS 109, 110. Female genitalia of Ectoedemia (Laqueus ) spp . 109. 

E. (L.) denticuUzta spec. nov. 110. E. (L.) undatae spec. nov., 

section of reticulations of signum also shown, enlarged. Scale 
lines = 0,1 mm unless shown otherwise . 
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FIGS 111, 112. Female genitalia of Ectoedemia (Laqueus) spp. 111. 

E. (L.) capensis spec. nov., section of reticulations of signum 

also shOMl, enlarged. 11 2. E. (L.) insulata (Meyrick). Scale 

lines = 0,25 mm unless shown otherwise. 
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FIGS 113, 114. Female genitalia of Ectoedemia (Laqueus) sp. and E. 

(Fomoria) sp . 113. E. (L.) crispac spec. nov. 114. E. (F . ) 

myrtinaecoZa spec. nov. Scale lines = 0,1 mm unless shown other­

wise. Secti ons of reticulatio ns of signa also shown , enlarged. 
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FIGS 115 , 116. Female genitali a of Ectoedemia (Fomoria) spp. 115. E. (F.) 

l r!ptodictyae spec. nov . 116. E. (F .) f uscata spec. nov. Scale lines 
= 0,1 mm unles s shown otherwise. Sections of reticulations of 
signa also shown, enlarged. 
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FIGS 117, 118. Female genitalia of Ectoedemia (Fomoria) sp. and Areti­

culata sp. 117 . E. (F.) vannifera (Meyrick). 118. A. leucosi­

deae spec. nov., section of markings on signum also shown, enlarged. 

Scale lines = 0,1 mm unless shown otherwise. 
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FIGS 119-124. Leaf-mines of Ectoedemia (Laq:wus) spp. 119. E. (L .) 

grandinosa (Meyrick) . 120. E. (L .) wiZkinsoni spec. nov . 12l. 

E. (L. ) simiicola spec. nov. 122. E. (L.) JUerkiae spec. nov. 

123. E. (L. ) lIlacrochaeta (Meyrick) . 124. E. (L.) maritima spec. 

nov. 
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FIGS 125-130. Leaf-mines of Ect oedemia (La0ieus) spp. and E. (Fomoria) 

sp . 125. E. (L.) scabridae spec. nov . 126. E.(L.) dent1;culata 

spec. nov. 127. E. (L . ) kawynensis spec. nov . 128 . E. (L.) 

rhabdophora spec . nov. 129. E. (L . ) crispae spec. nov. 130 . 

E. (F.) indicaevora spec. nov . 
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FIGS 131 -1 34. Leaf-mines of Ectoedemia (Fomoria) spp. 131. E. (P.) 

Zucidae spec. nov. 132. E. (F.) myrtinnecoZa spec. nov. 133. 

E. (F.) aZexandr1:a spec . nov. 134. E. (F . ) Zeptodictyae spec . 

nov. 
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FIGS 135-137 . Leaf-mines of Ectoedem"ia (Fomoria) spp. and Areticulata 

sp. 135. E. (F.) incisaevora spec. nov. 136. E. (F.) thermae 

spec. nov. 137. A. leucosideae spec. nov. 
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FIGS 138', 139 . Larvae of Nepticul idae spp . 138. r10uthparts (dorsal 

view) of Eetoedemia {Ect oedemi a} ? subbimaeu Ze i:Za (Haworth). 139. 

Antenna (anterior view) of Stigme Zla anom2Ze ZZa (Gaze). 
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CLADISTIC ANALYSIS 

PROCEDURE 

The l iterature on cl adistic methods is extensive. As stated in the 

Introd uction cladist i c analysis i nvo lv es the search for taxa based on un ique­

ly (or independent ly) derived characters termed apomorphies (Hennig 1966), or 

evolutionary nove l ties (Eldredge & Crackraft 1980) . An apomorphy shared by 

two or more taxa is known as a synapomorphy. Apomorphies can be displayed 

on branc hed diagrams (cladograms) to revea l the hierarch i cal pattern of taxa 

so formed. For examp l e, in this analysis characters 1-9 (see below) are 

synapomorphous for the fami ly Nepticulidae; that is they have been found in 

al l nepticulids examined except where interpreted as secondarily modif i ed. 

They may be regarded as having been present in the 'morphotype' or 'ground­

plan' of the Ne pticulidae. 

The most acceptable way to f ind apomorphies i s by t he method of out­

group comparison. Thus characters present in nepticulids but not in non­

nepticulids (out-groups) are regarded as synapomorphous for nepticulids. 

This method requires a knowledge of cl osely related relatives, and so par­

ticular attention was paid to Opostegidae, Incurvarioidea and other ' pri­

mitive' Lep idoptera. 

Within the Nepticulidae cladistic analysis was carried out on 'Basic 

Taxa' (see below). These taxa are groups of species, or s i ngle species, 

the monophyly of wh i ch is dis cussed below by presenting the apomorphies on 

which they are recognised, provided that apomorphies have been found. The 

cladogram in figu r e 140a shows that three taxa are under consideration. 

There are two other theoretically possible cladograms: one i n which Pecti­

nivalva and StigmeUa form a s ister-group, a nd the other in wh i ch Pectini­

valva and the Trifurcul ini form a sister-group. These possibil ities were 

considered, but the cladogram presented is the best corroborated arrange ­

ment. The features that are shared by Pectinivalva and Stigmella , but 

that are absent from the Trifurculini were interpreted as present in the 

nept i cu lid ground-p l an and subsequently modified in the Trifurcul i ni. 

Therefore they are not apomorphies for Pectinivalva plus Stigmella . Never­

theless, certa i n attributes are common to Pecti m:valva and StigmeUa , for 

example the media l vein of the forewing is coalesced with the rad i al secto r 
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so that the cubitus is free. In the Trifurculini M is united with Cu from 

the base and diverges to Rs further along the wing . Since neither of these 

conditions occurs in non-nept iculids why shoul d the free Cu not be treated 

as a synapomorphy of Pecti nivalva plus Stigmella ? The answer is that there 

are attributes of Sti gmella and the Trifurculini that do not occur in Pec­

tinivalva or any other group. Such attributes can reasonably be regarded 

as unique to Stigme l la and the Tr i furculini and therefore as synapomorphous. 

This interpretation means that the divergence of M from Cu one third of the 

way along the forewing is the condition derived from the free Cu; i t re­

futes the suggestion t hat a free Cu is synapomorphous for Pectinivalva and 

Stigmella . 

A cladogram tha t is sa id to be the best corroborated arrangement of t he 

taxa in question simply means that it is supported by more apomorphies tha n 

any other arrangement. I t also means that 'Hypotheses of synapomorphy which 

refute a phylogeny [cladogramJ also refute all hypotheses of synapomorphy 

which form a proper subset of the rejected phylogeny.', (Wiley 1975 : 243). 

It is customary for characters to be divided into 'states' in cladis­

t i c and in numerical phenetic analysis . In the former , the states have 

been treated as genera l ised (plesiomorphous) or derived (apomorphous). 

However, all taxonomic attributes are apomorphous at some point on a clado­

gram and so their division into primitive and derived states is unnecessary 

(Platnick 1979). A primitive state is simply a more generalised attribute 

than its derived state . In this respect 'taxonomic character' means the 

same as 'apomorphy ' , but the word apomorphy is used in this work mainly 

to follow custom. In the numerical phenetic analysis, characters were 

divided into states because it is a requirement for the preparation of 

a data matrix. 

Two other problems of practical importance were encountered; that of 

the loss of a structure and that of homoplasy (convergence and paral l elism). 

If a structure is present in one group but not in another then its absence 

is due either to loss or to t he fact that i t has never developed. How­

ever, there is no a pl'iori way by which we may know if the absence of a 

structure is due to the one or to the other - we have to rely on other 

characters to construct the cladogram . Once the cladogram is constructed 

then the absence of a feature may be interpreted as a loss or simply as 

never having been developed, by i ncongruence on the cladogram. This is how 
character 13 (below) was interpreted as a loss . 
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The prob l em of homop l asy in systemat ics arises when a systematist has 

fai l ed to recognise that two apparently simila r structures are really simi­

lar modifications of two independently derived featurei (Platnick 1979). 

An aim of morpho l ogical study and character ana lysis is to avoid such over­

sights, or to reduce their numbers. In the many trial cladograms construc­

ted before the final product emerged, wing - co l our and co l our of head-tuft 

caused the most incongruence between sets of purported apomorphies. Nei­

ther of these attributes was i gnored during the construction of the clado­

gram, but the scattered occurrence of similar colours in relatively unre­
lated taxa, according to the 'fina l ' cl adogram, means that homop l asy was 

extensive in these features. These attributes were not omitted from the 

character-list (below) by a ppiopi rejection on the basis of l i kely homo­

pl asy. They were exc l uded a postepiopi because of their incongruence wi th 

wha t has turned out to be the cladogram with the least number of charac ­

ter reversa l s. 

BASIC TAXA 

Pectini valva 

A large genus, so far col l ected only in Australia. Synapomorph i es in­

clude the deflectio n of the trunk of R+M towards the costa of the hindwing, 

and possib ly the presence of apodemes that arise from the posterior end of 

each lateral arm of the vinculum and meet their equivalents from the other 

side. The apex of the va l va is rounded in severa l species, which may be an 

apomorphy for them collect i vely or an apomorphy of the who l e genus . The 

presence of a somewhat similarly shaped valva in many of the Tlscherii dae 

may mean that the feature is considerab ly more generalised. The presence 

of a pectinifer on the valva is not an apomorphy of I'ectini val va since i t 

is found in Oposteg idae and Incurvario idea. 

Var ius ochnicolus 

The cladistic relationships of this species are uncertain . Unlike 

the general condition in the Stigmel l inae, the base of the ejaculatory 

duct of the male is not surrounded by a striate thickening; therefore 

it is possible that ochnicolus represents the sister species of all th e 

other St igmellinae (fig.141). This suggestion requires corroboration so 
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it is not directly incorporated into the classification; hence oahniao~us 

is i naertae s edis within the Stigmellinae. 

Simp ~imorpha ~anaeifo ~ie~ Za 

To have included the species in Stigme~~a wou l d have meant widening 

the limits of what is already a very large genus. Although it is pheneti­

cally rather similar to StiJmeZ ~a , the similarities (e.g. M of forewing 

coalesced with R from base) are considered no t to be synapomorphous, but 

as more generalised. S . Zanacifo~iena lacks an uncus; whether this 

should be regarded as a modification of the characteristic bilobed unc us 

of Stigme~Za or an inde pendent loss remains unknown. The structure of t he 

tegumen, which forms a broad,undefined roof to the male genital capsule, 

is unique. 

The absence of an uncus and the reduced gnathos makes it difficult to 

j udge from which condition they were modified . Since t he cladistic rela­

tions hip of the species within the Stigmellinae is unclear it is treated 

as of uncertain position. 

Johanssonia aae·tosae 

Unli ke Stigme~~a , the uncus of this species is not bilobed, and the 

transverse bar of the transtilla and R2+3 in the forewing are absent. J . 

acetosae is phenetically rather similar to Stigme~~a (see section on Nu­

merical Analysis, below), and was included in the genus by Karsholt & 
Nielsen (1976). However, since it does not share an apomorphy with that 

genus its distinctness is indicated by retaining the generic name Johw;s -

son1-a . 

Like the two previous species, aaetosae i s treated as i naer tae sedi s 

within the Stigmellinae. 

[;tigmena 

With the except i on of a few species, members of t hi s large, world-

wide genus exhibit a monoto nously similar general structure. The usual shape 

of the uncus resembles that of Peatini vaZva , but it is smaller and less 

prominent on the whole. Its bilobed condition in Stigme~~a (very weak i n 

a few species) is an apomorphy for the genus. 

Apart from a few speci es , the gnathos is modified .. In contrast with 
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the widespread nepticul i d condition of a ventra l,. undivided, central el ement, 

the structure is divided in Stigmella . A few species of the genus retain 

the generalised condition, for example the South African ingens group 

(Scoble 1978b) and the North American procrastinella group (W ilkinson & 
Scoble 1979 ). Each group may represent an independent l ineage, but rather 

than erect new taxa for them they are retained in Stigmella since they 

share at least one derived character with the other species of the genus. 

Ob1-ussa 

Represented by species in the Paleaearctic, the Nearctic and the Ethio­

pean (Afrotropical) regions. The monophyly of the group is demonstrated by 

the following synapomorphies: the U-shaped excavation of the ventrdl pl ate 

of the vinculum, the long apodeme associated with the valva, and the strong 

setae around the apex of the valva. The larval feeding habits are unique 

within the Nepticulidae, although no such information is available for the 

four species from southern Africa. A black head-tuft is found in species 

in both the northern and southern hemispheres. This character is not unique 

to Obrussa but is generally rare in the Nepticulidae, and probably i nd epen­

dently evolved by the clade. In certain species of Obrussa the head i s not 

black, but its presence in species so widely separated suggests that it is 

probably present in the ground -p lan. The plate-l i ke, often funicu l ar, 

markings associated with the ductus bursae of the female may be an additio­

nal apomorphy for the genus, but in an illustration of the female gen i talia 

of albibimaculella Larsen (received from Mr R. Johansson) the markings on 

the ductus resemble those found in Ectoedemia and Niepeltia . The ductus of 

many species is ornamented wi th spines - an addit ional possible apomorphy 

of the clade. 

Ectoedcmia 

No apomorphies have been found for this assemblage of species, and so 

it monophyly has not been demonstrated. A detailed world-wide review of 

this genus is one of the most important tasks in nepticulid systematics. 

Studies on larvae may well shed light upon the problem. 

Phenetically, the species now included in Ectoedemia form a l oose ag­

gregation (except for grandinosa and its relatives, which are closely al ­

lied and distinct - see Numerical Phenetic Analysis, below), and for this 

reason they are ass igned to the same genus at present . . The monophyly of 
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the assemblage may simply not yet have been demonstrated, but it is proba­

ble that at least some speci es wi l l have to be removed if cladistic rela­

tionships are to be accurately expressed. 

Although grandinosa and its relatives form a dis t inct cluster, they 

are included in the subgenus E. (Laqueus) because all the members of tha t 

group have an 'anal loop ' in the forew i ng. This is a feature present in 

no other nept i culid, and is considered to be apomorphic for E. (Laqueus) . 

In its original sense, Ectoedemia may be a monophyletic as sembl age and 

it is retained as the nominate subgenus of the now expanded genus. However 

since the only hypothesized apomorphy is the loss of an uncus, corrobora­

t i on of this suggestion is needed. 

Fomoria (originally a genus) has been included in Ectoedemi a as a sub­

genus. The name was originally intended to inc l ude two spec i es (Beirne 

1945) that are very similar in detailed structure and in choice of host­

pl ant. If generic status is given to such cl ose ly re l ated species then 

it should likewi se be given to many others representing a similar situa­

tion. This underlines the point made by Mitchener (1978) that the number 

of spec ies united in a named monophyletic taxon (holophy l etic in Mitchener's 

paper) depends on a phenetic decision (unless the genealogy has been com­

pletely worked out in which case every sister group can be named). The 

concept of Fomoria was expanded by Wilkinson (1979) and is further broade­

ned in the present work. Its monophy ly is not established. It is possib l e 

that some of the South African species included in E. (Fomoria) have se­

condarily lost the anal loop; certainly a few are phenetically close to 

species of E. (Laqueus). However, i n the absence of evidence that the l oop 

has been secondarily lost in such species they cannot be included in E. 

(Laqueus) at present. 

Niepcltia 

This is a homogeneous genus represented in both northern and southern 

hemispheres. The venation is invariable, and the ma l e genitalia exhibit a 

high degree of similarity between spec i es. The coalescence of Rs and M 

from the base of the forewing is probably unique to Niepel tia. The flimsy, 

very weakly sclerotised ventral plate of the vinculum, and the general 
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shape of the valva, with an inward ly projecting component, are apomorphic 

characters. The apex of the uncus is weakly divided dorsoventrally (Scoble 

1980b: fi g. 7) and is probably a further apomorphy. In TT'ifuT'cu~a (TT'ifuT'­

cu~a) the uncus is deeply divided, and looks different (Scoble 1980a: figs 

9-11). The presence of a ventral process of the aedeagus is shared by many 

species in Ectoedemia , but the shape in Niepdtia differs. Whether this 

structure i s homologous is not known. The presence of latera l apodemes 

(lateral support rods of Dav i s 1978b) in some species may be synapomorphous 

wi th MicT'oca~yptT'is. 

MicT'oca~yptT'is 

The genus was described by Braun (1925) for a single species (sairpn , 

represented by a sing l e male specimen. The genitalia were found to be da­

maged on dissection (Dr D.R. Davis, personal communication , and see Wilkin­

son 1979) and so it is difficult to assess whether the species now included 

in this genus actually constitute a monophylet i c group. The long posterior 

apophyses of the female genitalia of most of the species currently assigned 

to Mic1'Oca~yptris may be an apomorphy; unfortunatel y no female of the type­

species has been collected. The lateral support rods (Davis 1978b) in the 

male genital ia of MicT'oca?yptris may be homologous with the apodemes (Sco­

ble 1980b) of Nicpe~tia, and therefore not an apomorphy for MicT'ocaZyptris 

itself. 

TT'i furcu Za 

Scob l e (1980a) discussed the cladistic relationships of TrifurJu~a, 

Levarckama and Feda~mia. In that work they were not combined as one genus, 

but after a general study of nepticulid genera I now follow the suggestion 

of Johansson (1971) in which all three are treated as subgenera of Trifur­

cuZa. To retain LcvarchaJ7Ia and :;eda~mia as full genera would obscure their 

cladistic relationship, see figure 140. 

The forked condition of the medial vein in the hindwing is an apomor­

phy of the genus. Its absence in T. (Trifurcu~a) barbertoncnsis (Scoble 

1980a:142) is considered to be a loss because that species has other apo­

morphies of the subgenus. 
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Bohemannia 

Several apomorphies support the hypothesis of monophyly of this dity­

pic genus. The trunk R+M+Cu in the forewing is divided into five branches 

terminally (R1, R2, M1, M2, and Cu). This is the only genus where Cu is 

present as a terminal branch of this trunk. The short process on the val­

va is unique, and so i ~ the shape of the juxta. 

The cladistic relationships of Bohemannia within the Trifurculini are 

unclear. Rs is coalesced with M+Cu (not R1) from the base of the forewing, 

which is simi l ar to the condition found in Niepeltia . However, no other 

characters suggest a relationship. The general form of the uncus bears a 

sl ight resemblance to the North American species GZauaolepis saa ,izareHa 

but this is probably only superficial. 

Ar'Jtia.Alata leucosideac 

The relationships of this species are obscure as was noted above in 

Systematic Treatment. The suggestion that it represents the sister-species 

of the Trifurculini (fig.141) requires corroboration before it is incorpo­

rated int o the classifi cation, hence i ts treatment as i naertae s cdis within 

the Stigmellinae. 

CHARACTERS (ApOMORPHIES) 

In cladistic anal ys is , all characters define monophyletic groups (ta­

xa) at some point on a cladogram. There fore the characters are not divided 

into' states'. 

1. Forewing: M1 aoinaident with M2 terminally to form M1+2 

This is the condition in the Pectinivalvinae, and is probably a syna­

pomorphy for the Nepticulidae as a whole .. The subsequent division of M 

terminally into M1 and M2 is an apomorphy of the Trifurculini, whi ch has 

secondarily rever t ed to the fused condition , in several spec ies. 

2. Genital aapsule of male very well sclerotised 

In the Nepti cul ida e the lateral arms of the vinculum are parti cular ly 

well-sclerotised compared with non-nepticulids . The genita l capsul e of 

nepticulids is easy to recognise on account of this. 
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3. Vinculum U- shaped or extended U- shaped 

In spec ies not belonging to the Trifurculini the lateral arms of the 

vinculum articulate with the sides of the tegumen and do not, by themsel­

ves , form a ring around the aedeagus. 

4 . Tegumen approximately in the shape of a band, usually flat along pos- , 

tcri or edge, not extended poster~orly 

This is best understood by reference to the fig ures for the species 

not belongi ng to th e Trifurculini. I have not observed the condition in 

other moths and so consider it to be cha racter of the nepticu l id morpho­

type. 

5. Uncus approximately hood- shaped 

The uncus is well-developed in Pectinivalva and the hood- shaped condi ­

tion is basically retained in Varius, Johanssonia and Stigmella , but modi­

fied in the Trifurcul ini (see charac ter 19). Thi s form of uncus is proba­

bly not found outside the Nepticulidae. 

6. Gl~thos with an undivided central element, which lies ventral to the 

lateral processes 

This is a character wid espread i n the Nepticulidae. A simil ar condi­

tion may be present in the North American species Opostega nonstrigella 

Ch amber s (figured by Eyer 1924) but this requires chec king s ince it is not 

charac teris tic of the Opostegidae in genera l . If the shape i s the same, 

the character will be a synapomorphy of the Opostegidae plus Nepticulidae 

rather than just th e Nepticulidae as su ggested here. 

7. Acdeagus broad and well-sclerotised 

The shape of the aedeagus is unique to the Nepticulidae. In Incur­

va rioidea and Ti scheriidae th e structure is very slender, and in Opo steg i ­

dae it is poorly defined and weakly sclerotised. 

8. Cornuti of aedeagus numerous 

This condition i s found in many species of Pectinivalva and Stigmclla, 

but by no means in al l, and in a few Trifurcul ini. Since cornut i are ab ­

sent or few in number in ma ny non-Trifurculin i species they have probabl y 
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been lost or reduced many times. The condition may have evolved indepen­

dently in many species, but since the pattern of the cornuti looks similar 

in a variety of speci es it is treated as a characteristi c of the nept iculid 

ground-plan here. 

9. Spines on ter ga of pupa large and numerous 

Material of only a few species was available for examination and the 

featu re has not been examined for any species of Opostegidae. The position 

of this character on th e cladogram is therefore in cons iderable doubt . 

Large s pines were observed in one species of Pectinivalva . In Stigmei"a 

the number and size of the structures are much reduced, as they are in 

Simpl~morpha LanceifolielLa and in NiepeLtia . 

10 . Subdorsal retinaculum pre.cent on for ewi nJ 

The series of spines near the base of the unders ide of the forewing, 

on or near the cubitus, was termed the subdorsal retinacu l um by Braun 

(1924) . 

11. Length of cubitus r educed i n forewin] 

The cubitus is long in the Pectinivalvinae. Although it is short in 

most Stigmell inae, in some Trifurcul ini it is long. The hypothesis that 

a long cubitus has evolved independently in the Tri f urculini on a number 

of occas ions, rather than that it has been lost i ndependently, is accepted 

on grounds of parsimony. 

12. Trunk 1+2A thi ckened in for ewir.] 

13. Pectinifer Lost 

A pect inifer, previously known only in Opostegidae and Incurvarioidea, 

has now been found in Nepticulidae (subfamily Pectiniva l vinae). Its ab­

sence i n members of the subfamily Stigmellinae is therefore interpreted as 

a lo ss . The loss of a structure should not be prejudged as a character 

since a los s can occ ur more than onc e . The primary division of the Nepti­

culidae was made on other characters first; the absence of the pe cti nifer 

from one division was subsequently interpreted as a loss. The fact that 

this structure is red uced in some species of Pecti nivalva underlines the 

need for caution. Since no species of Stimellinae is known to possess a 
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pectinifer there is no reason to suggest that the loss occurred more than 

once. 

14. Striate thickening arow:d base of ej aculator y duct 

15. Signa of corpus bursae paired 

Pa ired signa are present in many nepticulid genera . In most species 

of Stigmella they are absent but they are found in a few members of th e ge­

nu s usually as accumulations of pectinate marks (e.g . in the North Ameri­

can corylifoliel la group, Wilkinson & Scoble 1979). Their size is gene rally 

similar to the well-defined signa of the Trifurculini, and so this character 

is probab ly a character of the morphotype of the Stigmellinae. 

16. Vinculum 'ring-shape1 ' 

17. Tegwnen extended posteriorly 

The extension may only be slight, but it contrasts with the band­

shaped condition of the non-Trifurculini. 

18. M is coalesced with C:< at bac ~ of forewing> and is subseq:<ently de­

flected to meet R fron) about one- third of the IJay alon] wing s 

Thi s is considered to be a morphotype character for the Trifurcu l ini. 

Within tha t group there have been modifi cations of this cond ition, such as 

1 n i!iepeltia for example where Cu, M and Rs are coalesced from the base. 

19. Uncus in jorm of a t hickened band> approximate ly in the shape of an 

invoJrted V 

I n the subgenus Ector.derm:a (Ectoedemia) the uncus is l ost, and in 

Bohemannia it is strongly setose; t hese conditions are inter pret ed as 

seco ndary modif i cations. 

20. Duc tus bursae with a prominent sclerotised thi ckening 

Although a sma ll thi ckening has been observed in some spec i es of 

Pectinivalva , the presence of a large, prominent one is confined to the 

Trifurculini. A vari ety of thickenings occur; in some species they are 

absent. Since these species fit into the Trifurculini in other respec ts, 
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the absence of the structures is considered to be a loss. 

21. Signa of corpus bursae r eti culate 

Signa reticulata are rarely lost within the Trifurculini. 

CLADOGRAMS 

Figure 140 is the cladogram derived from the cladist ic analysis. Ex ­

cluded from i t are the species treated as incertar sedis. Th is is the dia­

gram on wh ich the classification is based (see next section). In figure 

141, an additional cladogram is presented in which the possible position of 

some of the species of uncertain placing are i ndicated. 

The cladogram (fig.140) makes a specific statement about the relation­

ships of the taxa invo l ved. It cannot be proven; but it i s capable of 

being corroborated or falsified by the finding of addit i onal synapomorphies 

that support or refute the scheme respectively. 

COMMEN TS ON CLADISTIC ANALYSIS 

As mentioned in the Preface some writers have stressed that further 

assumptions are required before a cladogram can be regarded as a phylogeny 

(e.g. Nelson 1979; Pl atnick 1979). A cladogram is atemporal since all 

taxa, even the extinct, are terminal on the diagram. In figures 140 and 

141 there is no time axis; the schemes simp ly il l ustrate a hierarchy of 

groups based on apomorphies. Although the diagrams have no time axi s the 

taxa represent species , or groups of species, that have arisen by descent 
with modification. 

In f i gure 141 Variu·s ochni co lus could theoretically be the ancestor 

of a 11 taxa to its ri ght on the diagram. I do not propose tha tit is, but 

simply make the point that if it was then the cladogram would sti ll be va l id 

because the hierarchy of groups would be exactly the same. If we wanted to 

turn the cl adogram into a phylogeny to show this assumption then Varius 

ochnicolus would have to be represented at its present branch-point (node) 

on figure 141, not as it is shown now. 

In figure 140a the taxa are groups of species not single spec i es. 

Since only species, but not higher taxa, evolve Stigmella could obviously 
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NEPTI CULIDAE 

10-15 

PECTINIVALVINAE STI GMELLI NAE 

1-9 

A) 

TR I FURCULI N I 

"ECTOEDEMIA II TRIFURCULA 

16-21 

B) 

FIG . 140. Cladograms of A) major clades of Nepticulidae, and B) the 

Trifurculinae. Numbers refer to apomorphous characters (see text). 
Taxa in inverted commas are of doubtf ul monophyletic status. 
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17-21 

15 

1-9 

FIG. 141. Hypothetical cladogram, whi ch indicates possible position of 

species of uncertain position (incer tac sedis ) in the classification 

adopted. Numbers refer to apomorphous characters (see text). 
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not be shown as the ancestor of the Trifurculini although it is theoretical­

ly possible that a species that belongs to Stigmella could be the ancestor. 

Actually, the cladograms in this work (figs 140, 141) may indeed be 

r ega rded as phylogenies (postulates of kinship) if one assvmes, as I do, 

that the nodes represent unknown common-ancestral species of the taxa they 

sub tend. 

The course of a particular history can only be completely illustrated 

by patterns of ancestry and descent. Therefore diagrams like figures 140 

and 141, which include groups of species as well as - or instead of -

single species , are only partial histories. Diagrams that do show patterns 

of ancestry and descent between species are called 'phylogenetic trees', 

or simply 'trees' (e.g. Eldredge & Crackraft 1980). Eldredge & Crackraft 

(1980:114) do not regard diagrams such as figures 140 and 141 as t rees be­

cause they include grm"pa of species as 'descendants' instead of single spe­

cies, even though the branch-points may represent single ancestral species. 

The writers argue that because only species evolve, aggregates of species 

can never be regarded as ancestral or descendant units. Apparently there 

is no term for phylogenies of the kind described in the present work al­

though there are many such diagrams in the literature. 

Originally, Hennig (1966) presented his method of classification in 

terms of an evolutionary model and so the treatment of cladograms in the 

way described above represents a change of attitude . However, Platnick 

(1979:537) stressed that 'neither the value nor success of [Hennig's] 

methods is limited by the value or success of [his] evolutionary model.' 

As Hull (1979:419) has pointed out: 'Once the principles of cladism are 

recognised for what they are, methodological principles, the logic of the 
cladistic position on a variety of issues becomes much clearer.' Whilst 

few systematists would deny that evolution has occurred, its mechanism is 

disputed. Therefore if Hennig's methods depended on his evolutionary model, 

t hen refutation of the model would invalidate both the methods and classi­

fications based on them. Certain questions about the process of evolution 

are hotly debated. Here are two. Is speciation genera lly the result of 

gradual transformation of lineages, or of a series of relatively sudden 

changes - or do both occur with about the same frequency? Does a species 

ever arise through the hybridization of two others? Eldredge & Crackraft 

(1980) argued that we should search for pattern i n nature and express it in 

our classifications without making assumptions about the process by which 
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it has been brought about. The limits to which this can be achieved are 

the limits of cladism (Hull 1979). 

The mechanism of speciation is not of great relevance to those syste­

matists who are chiefly concerned with providing a classification of groups 

of species, although it may be of considerable interest. This is the case 
in the present work. The growing popularity of cladistics is probably main­
ly a result of its explicit methods and reasonable applicability. 

However, the problems of cladistic analysis are considerable. Apomor­

phies are difficult to identify and homoplasy is a great source of co nfu­
sion. Are these problems so great as to make the construction of cladograms 

and the search for genealogies a hopeless exercise? One argument is that 
genealogies are worth seeking however difficult to achieve. Another (Fa rris 
1979, and see 'Classification', below) is that since cladograms are 'most 

parsimonious trees', their information content is higher than other dendro­

grams irrespective of whether or not they accurately represent genealogies. 

This is the relevance of the issue of parsimony in cl adistics - not 

whether nature is parsimonious or not. A systematist who states that he 
accepts the most parsimonious hierarchy utters a truism, for clearly if 
one arrangement (A) has fewer incongruent characters than another (8), then 

there is no reason for accepting (8). If a new study shows that some or all 
of the purported apomorphies of scheme (A) are invalid then the characters 

originally treated as incongruent for scheme (8) become congruent (a nd 
therefore apomorphous) for the latter and a new hypothesis is erected. 

The important issue is this: given that phylogeny is worth estimating, 

are cladograms actually the best approximations? The actua l course of phy­
l ogeny, like that of all historical narratives, will always elude us; 

th erefore we have to recognise potential sources of error in our estimates. 
Recent commentators (e.g. Thomson 1981; Gh iselin 1981) have argued that 
homoplasy may be so extensive in nature that to simply accept the most 

hig hl y corroborated (parsimonious) cladogram is to permit a major source 

of error in the estimation of phylogeny. Ghiselin (1981:141) stated that 
parallelism 'would be far more widely recognised if its non-existence were 

not used as a methodological posit.' However, if there is evidence from 
character analysis which suggests that similar structures in different clades 

are independant (not unique) modifications, then presumably no cladist would 

treat them as a single apomorphy. 
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CLASS I FICA TI ON 

The classification proposed (p.207) for the Nept i culidae is an exact, 

listed transposition of the cladogram in figure 140. In evolut i onary terms, 

both the diagram and the li st are hypotheses of genealogy (kinship). The 

list is a Linnean hierarchy indicated by indentation and a series of sub­

ordina t e ranks. It is an expression of the degree to which nepticulid 

genea logy has been elucidated by the writer. 

THE PROPOSED CLASSIFICATION 

The taxa listed below under 'A Classification of the Nepticu lidae' 

are, with the exception of MicrocaLyptr i s and Ectoedcmia and one of its 

subgenera - FomoY'ia , supported by one or more apomorphies. 

The genus Ectoedemia includes a large number of species, and the pro­

blems of their association are noted in 'Systemati c Treatment' (above) and 

illu strated in 'Numerical Phenetic Analysis' (below). A conservative ap­

proach has been taken by the broad ly i nclusive use of the name Ectoc-demia . 

Whilst the monophyly of the genus has not been demonstrated yet, by the 

finding of an apomorphy, it may be established in future. However it is 

equally, or more, likely that the group is not monophyletic. If Ectoedc­

mia is not monophyletic it is objectionable. Since this pos sibility exists 

it i s therefore a weak point in the classificat i on and a prime area for 

future study. 

I considered dealing with Ect oedemia in a different way from that fi ­

na l ly proposed: (1) to retain Ectoelcmia as a full genus as used in its 

original sense, (2) to treat the subgenus E. (Laqueus) as a separate ge ­

nus, and (3) to describe a series of monotypic or ditypic genera for the 

speci es of the subgenus E. (Fomaria) since no apomorphy has been found for 

this assemblage of spec ies. Th i s would have certainly been as ' correct ' 

as the treatment actual ly presented, but it was not presented for the fol­

lowing reasons. 

Point (1). The only apomorphy of Ecto"d~mia in its original sense 

(the nominate subgenus in the present work) is the loss of an uncus. Since 

the presence of an uncus is hypothesised as a ground-plan feature of the 

Nepticulidae, i ts absence i n any nepticulid species must be interpreted as 
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a loss (a modification of the origi nal condition). However, the loss could 

have occurred independent ly (as indeed it has in Simplimorpha ~anceifoUe ~­

~a for example) on several occasions . Therefore its interpretation as an 

apomorphy in E. {Ectoedemia} requires corroboration from other characters . 

Certainly the species of this widespread group are phenetically s imilar in 

their wing venation and genitalia, but at present a confirmatory apomorphy, 

besides the loss of an uncus , has yet to be found. Since it i s quite possi­

ble that the group is monophyletic it is still retained in the classification 

presented here. It i s treated as a subgenus , not because that rank is ar­

bitrarily considered to be more suitable th an that of genus, but because, 

s ince the patterns of wing venation and genitalia resembles those of many 

other species , all the species shou ld be associated in a genus to show their 

relative distinction from other genera. Until it i s shown that some of the 

species of this assemblage are more closely related to those of other gene­

ra, it is preferable to retain them in a genus of their own. 

Point (2). The pheneti c s imilarity of some species of E. {Laqucus } to 

some of E. {Pomor ia} i s pronounced (see the positions of species 27-34 and 
35-43 in figs 146, 147 in 'Numeri cal Phenetic Analysis', below). The only 

apomo t" phy for the former is the presence of an anal loop in the forewi ng. 

Al though this is certainl y a striking character, its absence in some of the 

close ly phenetically related species of E. {Pomori a} suggests that it may 

have been secondarily lost in them. Since this possibility exi sts the spe­

cies of E. {Laqueus} and E. {Pomoria} are included within the same genus be­

cau se they, like the members of E. {Ectoedcmia}, may be cladistically more 

closely related to each other than to species in any other genus . This in­

clu sio n is not intended as a compromise between phenetics and cladistics, 

but an attempt to demonstrate the degree to which nepti culid genealogy has 

been elucidated so far. 

Point (3 ). E. {Pomoria} includes several species that are l oosely as­

socia ted phenetically . As noted above, some of them are phenetically, and 

pos sibl y cladisti cal ly , all i ed to species of E. {Laqucus} . For this reason 

I prefer to reta i n them all in th e same genus . At present, E. {Pomoria} 

is an assemblage for which no apomorphy has been found. I considered des­

cribing 12 new genera (nine monotypic, two ditypic, and one with three 

species) for the South African species inc luded in E. {Pomoria} , above. 

This would have been shown on figure 140b as 12 extra lines that arise 

from the base of the cladogram. It would have represented the limits of 
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our knowledge of genealogy more accurately and would have been consistent 

with an aim of t he study. However, species can only be described as bino­

mena (Interna t ional Code 1964), so a systematist is obliged, in a situation 

such as the present one, either to include many species of doubtful affini­

ty in a genus or to describe them in small, often monotypic, genera. 

To have sp li t the subgenus E. (F~moria) into several genera would have 

meant the introduction of many redundant names, to the probable irritation 
of other workers. It would also have implied that the same treatment 

shou l d be appl i ed to other species not dealt with in this work, particu­

larly from Europe, which are difficult to place at present, but which show 

pheneti c affinities to this somewhat heterogeneous assemblage. Since in­

tensive studies on the Nepticulidae are being continued at the Vr i je Uni­

versiteit, Amsterdam, I prefer to avoid the introduction of numerous addi­

tional generic names at present for practical reasons. 

In order to show that monophyly has not been convincingly established 

for Ectoedemia as a whole, and E. (Fomaria) , the names are placed in quo­

tation marks in the listed cl assification (p.207) . The qualifications 

sedis ~~tabilis and incertae sedis are also used in the list. Sedis mu­

tabilis, which means 'of interchangeab le position ' (Wiley 1979), is used 

to indicate taxa that form multiple furcations on the cladogram (fig.l4Gb). 

Thus the arrangement of all the genera in the Trifurculini are interchange­

able . The expression contrasts with incertae sedi s , which means ' of un­

certa i n placing'. Specimens of uncertain placing are also noted i n the 

lis t. The uncertainty of position is not total of course and the spec i es 

to which it applies are qualified as be ing incdrtae sedis with i n a parti­

cular subfamily. 

COMMENTS ON CLADISTIC CLASSIFICATION 

The debate over wh ether we should adopt phenetic or cladistic classi­

fications, or those of the evo lut i onary (also ca lled eclectic or synthetic) 

school have been discussed numerous times and are somewhat passe. However, 

since I have adopted a cladistic classification here, some justification of 

the approach seems neces sary. 

Cladi stic classifications have been clai med to be more 'informative', 
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' stable', and 'natural' than other kinds. These claims are considered be­

low. 

Farris (1977, 1979, 1980) has argued that cladistic (he uses the term 

phylogenetic) classifications are more inform~tive than phenetic or evolu­

tionary ones. Since a classification is simply a list, then apart from 

the hierarchy it expresses, the information contained is indirect. Farris' 

claim rests upon the fact that cladograms, in contrast with other dendro­

grams, are 'most parsimonious trees'. Such trees 'allow data to be com­

pletely summarized by the most succinct diagnoses' (Farris 1979:483). Far­

ris measured the information content of hypothetical data sets (1979) and 

data from organisms (1980) and found that the taxa of classifications based 

on cladograms were diagnosed more efficiently (in fewer terms) than those 

in other classifications . Farris stated that cladograms are preferable to 

phenograms because of this more efficient (informative) data description. 

One can derive a most parsimonious arrangement on the basis of unique Zy 

shared characters from any data matrix. Most parsimonious trees are more 

informative irrespective of whether or not they accurately represent phylo­

geny. 

Farris used the word diagnosis in a literal sense - that is, the fewest 

characters required to distinguish any group in a classification. This does 

not mean that 'diagnoses' in taxonomic revisions or field guides should 

necessarily be like this. In such cases they provide means of identifica­

tion of a specimen and they may include more characters than the minimum 

strictly required for literal diagnosis. 

Terms such as 'cladistic' and 'phylogenetics' stress kinship whilst 

saying nothing about the indirect information content or stability of clas­

sifications based on the methods. It is difficult to drop these contro­

versial words since they are well-established in the literature. Terms 

used in information theory are precise, but they may prove unacceptable to 

biologists. Some may object to Farris' definition of 'informative' but it 

seems to be the only unequivocal one given, and the thought behind it cuts 

through the rhetoric that seems more to have confused than clarified the 

issue of the informativeness of classifications. 

Concepts of what systematists mean by a naturaZ classification are 

equally controversial. It is not just the definition of the word that has 

led to the problem, but the thought that lies behind it. 
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The word natural is the antonym of artificial or manufactured. Nelson 
(1979) pointed out that systematics is the discovery of nature's order, and 
that classifications may be natural (an embodiment of that order) or arti­

ficial. Whilst few would disagree that both kinds of classification have 
their uses, proponents of the three current major schools of systematic 
thought have as their primary aim the production of a natural classification. 
Since the methods of each school are claimed by their adherents to produce 

the most natural classifications, considerable controversy has arisen. 

Gilmour (1937) defined a natural classification as 'one founded on at­

tributes which have a number of other attributes correlated with them.' 
In this classic paper he distinguished between a natural and a phylogenetic 

classification. Gilmour pointed out that degree of similarity 'is fre­
quently an indication of [phylogenetic) relationship ... but that it is an 
invariable indication certainly cannot be maintained.' Hardly any systema­

tist would disagree about the last point. The contentious issue is whether 
a phylogenetic classification is, in contrast with Gilmour's view, natural. 

Certainly the pheneticists would argue, with Gilmour, that it is not. 

Darwin (1859 :Chapter 13) took the opposite view. He noted that descent 

was the 'hidden bond of connexion' that naturalists had been unconsciously 
seeking when constructing their classifications. Over one hundred years 

later this point has been ' rediscove red' by modern cladists. They have 

moved away from stressing the phylogenetic model of Hennig (1966) (although 
the methods are still accepted), and have noted that cladism is a return 

to the methods of classification prior to the development of Darwinian evo­
lutionary theory, and is therefore, strictly, independent of it . Darwin's 
realisation that the search for the Natural System is essentially indepen­

dent of the theory of evolution, even though the evolutionary process was 
the cause of it, demonstrates a remarkable understanding of what many pre­

sent-day writers probably regard as a somewhat fashionable approach to phy­
logenetic systematics. This insight is acknowledged by the Darwinian epi­

graph to this work. 

Farris (1977) has shown that whilst clustering by overall similarity 

can produce natural classifications (in Gilmour's sense) they do not always 

do so. Farris argued that the most natural classifications are ach ieved 
if attributes that are not unique to a taxon are eliminated. He found that 

the use of a similarity measure that excluded such non-unique attributes 

was superior (had a higher cophenetic correlation coefficient) to one that 
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included them. 

Cladistic classifications are also cla imed to be more stab le than 
other kinds . Schuh & Polhemus (1980) used numerical methods to compare 

the congruence of numerically generated cladograms and phenograms (de-
rived by Wagner and unweighted pair group methods respectively) on com-
plete and partial data sets on Leptopodomorpha (Hemiptera). They found 

that the various cladograms generated were less subject to change (were 
more stable) than the phenograms when the original character set was re­
duced . Schuh & Polhemus used 35 and 38 character sets and a 19 character 

subset for most of their cladograms and phenograms . Whilst this supports 

the greater stability of cladistic techniques for relatively low numbers 
of characters, pheneticists would claim that their techniques are perhaps 

fairly judged only on large numbers. Nevertheless, the preference for re­

latively large numbers of characters seems to be a limitation of the methods. 
The problem of obtaining a large number of logically indivisible characters 

has been noted by Crowson (1970); it was a serious difficulty in the pre­
sent study. 

An objection levelled at cladistic classification is that, by incor­

porating only genealogy, it is impoverished by the loss of information 

about grades of organisation and 'adaptive zones' (e.g. Mayr 1974). There­
fore to many, a classification should achieve a compromise between the ex­

pression of genealogy and degrees of divergence of genealogical lineages . 
In a study of the Aculeate Hymenoptera, Brothers (1975:578) stated, with 
regard to his cladogram, that ' The basic pattern (the result of cladogene­

sis) is only one aspect to be considered; degree of relative morphological 

or phenetic distinctness of taxa (the result of anagenesis) is another . ' 
Brothers devised a method of calculating a measure of . 'taxonomic distinct­
ness', and used it as a guide to establish taxonomic rank . 

The problem with such a compromise is that the genealogical component 

of a classification, and its stability - if the work of Schuh & Polhemus 
is of general validity, is then reduced. Clearly any given classification 
cannot, in theory, satisfy the goals of proponents of a cladistic, a phe­

netic or an eclectic approach at once. 

Some suggest that the required adherence to the Linnean hierarchy is 

a constraint. Sneath & Sokal (1973:201) stated that hierarchical classi­

fications are often poor representations of phenetic relationships in nature. 
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Without doubt, all kinds of objects could be arranged in many non-hierarchic 

ways by certain phenetic techniques. For example, diagrams derived from or­
dination methods (frequently used in numerical phenetic studies) are intrin­
sically inappropriate for hierarchical representation. However, the special 

property of living organisms is that they are assumed to have come about by 
a process of descent, so therefore one consistent pattern that is present 

in nature is that of genealogy; and that can only be represented hiearchi­
cally. The reason why cladists have found an hierarchy appropriate is not 
because of their constrained way of thinking, but because this pattern re­

flects one that is unequivocally expressed in nature. That Linneaus adop­

ted an hierarchical system may have been because, as Darwin suggested in 
The Origin, systematists were unconsciously seeking it as a reflection of 

the natura 1 pattern wi thout recourse to evo 1 ut i onary theory. Any other sys­

tem can only compromise the one absolutely representable pattern for which 

there seems to be overwhelming evidence. Therefore is it not appropriate 
to accept the expression of this pattern as the goal for classification, 

and continue to examine grades, rates of evolution, and phenetic relation­
ships as additional, and allied, projects? 



A CLASSIFICATION OF THE NEPTICULIDAE 

Family: NEPTICULIDAE 

Subfamily : PECTINIVALVI NAE 

Genus : PECTINIVALVA 

Sub f omily : STIGMELLI NAE 
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Tribe : STIGMELLI NI 

Genus: STIGMELLA 

Tribe : TRIFURCULINI 

Genus : OBRUSSA 

(All genera of in t erchangeable pos i t ion, 
sedis mutabilis . ) 

''ECTOEDEMIA'' 

Subgenus : ECTOEDEMIA 

LAQUEUS 

"FOMORIA " 

NIEPELTIA 

BOHEMANNIA 

TRIFURCULA 

Sub genus: FEDALI1IA 

TRIFURCULA 

LEVARCHAMA 

"MICROCALYPTRIS" 

Species incertae sedis with i n t he Sti gmell i nae 

Varius ochnicolus 

Simplimorpha lanceifoliella 

Johanssonia acetosae 

Areticulata leucosideae 

Artaversala gilvafascia 

.Manoneura basidactyla 

Parafomoria helianthemella 
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NUMERICAL PHENETIC ANALYSIS 

The phenetic aspect of the study formed the basis on which the cla­

distic analysis was carried out, see Introduction and in particular the 
flow diagram on page4 . The numerical analysis was used primarily to 
check my personal estimate of resemblance based on simple observation, 

but it also provided an illustration of phenetic relationships that may 
have value in its own right. The numerical work is presented at this point 
in the dissertation so as not to di srupt the flow of the cladistic sty le 

~. that runs through 'Systematic treatment', 'Cladistic Analysis', and 'Clas­

sification' . 

The 'operational taxonomic unit', or OTU (e.g. Sneath & Sokal 1973) 

in this work is the species. 

Two sets of analyses "Jere undertaken. The prel iminary one was car­

ried out early in the study on a large body of data obtained from first­
hand examination of specimens and from the literature. A matrix of 149 

species and 45 characters was constructed and inc luded as broad a sample 

of nepticulid variation as possible. Many of these species are known only 
from the male, in which case female characters and life-history details 
were coded as 'missing data'. This meant a large number of gaps in the 

matrix. 

Multivariate techniques, including cluster analyses and ordination 

methods were applied to the data to see how the resulting groups compared 

with those apparent to me without using these numerical methods. On the 
whole there was correspondence, so the preliminary numerical study acted 

as a summary of the data available at that time. 

Further morphological examination was then undertaken on species whose 

phenetic relationships expressed in the numerical study were doubted. This 

involved obtaining representatives of a few European species (particularly 

type-species) for which aspects of morphology were thought to be either 

incorrectly interpreted in the literature or inadequa te ly described. Fur­
ther examination of South African and Australian species was also undertaken. 

Since the subsequent work revealed misinterpretations of structure, 

\,hich had been incorporated into the data matrix, a new matrix was construc­
ted and subjected to further analysis . 
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Fewer species were included in the second group of analyses than in 

the first; the guiding principle adopted was to include as wide a range 
of nepticulids as possible. The reason for the sma ller number of species 

are twofold. First it reflects the limits of my confidence in the morpho­
logical interpretation presented in much nept iculid literature, or the 
coverage of the descriptio ns . Second only species for which both males 

and females were known were included in order to reduce the amount of mis ­

sing data. 

The numerical analyses were carried out as fol l ows. Characters were 

selected and coded for each species involved, and then a matrix was drawn 
up and the data were punched onto cards. The data were subjected to both 

cluster analyses and ordination methods. Both techniques give results 
that display different kinds of distortion; each acts as a check on the 

distortion inherent in the other. 

CHARACTER SELECTION AND CODING 

The principl e of estimating what is known as 'overall' similarity is 

based on the assumption that similarity-measures derived from a sample of 
characters from the phenotype will approximate to overall s imilarity in its 
literal sense. Perhaps a better term for 'overall' is 'raw' similarity 

(Farris 1979) since it avoids the misleading implication of total similarity. 

How many characters should be used before raw similarity will give a 
reasonable estimate of overall similarity in its literal sense? Sneath & 
Sokal (1973:106) 'still are unable to provide genera ll y valid answers to 
this question.' They suggest that as large a number of characters as pos­

sible should be used because 'As more and more characters are added, it 
takes an increasingly large number of characters with quite different phe­

netic information to alter appreciably a given estimate of phenetic simi­
larity.' The authors refer to this as a 'principle of inertia'. 

In the present work an attempt was made to obtain as many characters 

as possible, not only for the numerical analysis but also for the personal 

assessment of phenetic similarity and for the cladistic study. Characters 

that would have given a large amount of 'missing data' in the sample were 

ignored. Since the species was the fundamental unit of the analysis, in­
traspecific variation was also exc luded. 

What is a taxonomic character to the numerical taxonomist? In the 
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numerical work the definition of a unit character given by Sneath & Sokal 
(1973:74) was adopted. A unit character is 'a taxonomic character of two 
or more states, which within the study at hand cannot be subdivided logi­
cal ly, except for subdivision brought about by the method of coding.' Al­

though this might be described as a working definition it was very diffi­
cult to know when a potential character became logically indivisible in t he 
present work. (The point has been made by Crowson 1970.) This in part 

accounted for what might be considered by some as a rather smal l number of 

characters. 

In general, colour is very difficult to code in the Nepticulidae. 

Consider the colour of the head-tuft. At first glance black and orange 
would seem logical subdivisions of this feature. However the more species 
that were exam ined the more this division became obscu red. There seems to 

be gradation from off-white, to orange, to orange infused with red-brown, 
to predominantly red-brown, to dark red-brown to almost black, to black. 
When I attempted to code the head-tuft colour of a species into what seemed 

at first reasonable subdivisions there were many examples that did not fit. 
The same prob lem occurred in the case of forewing colour. Whilst many nep­
ticulid species are 'metallic', with silver or golden reflections, most are 

not. Th is seemed, at first, an obvious subdivision. But there are species 
that obscure this boundary, Obrussa sericopeza being one example. Again, 

ground-colour of the forewing ranges from off-white to very dark brown or 
black. It was imprac ti cal to divide the numerous grades of grey, brown 

and ochreous into logical subdivisions; indeed they may not even be divi­
sib l e . Rather than force the data in to arbitrary subdivisions these fea­

tures were excluded from the list of characters. 

The subjectivity involved in coding characters is considered as one of 

the shortcomings of numerical taxonomy by Sneath & Soka l (1973:427). Al­
though a geniune attempt was made to remove subjectivity from this process 

in the present study, the way in which the shape of structures was coded 
depended, inevitably, on persona l judgement . The more thoroughly I stud ied 

nepticulids, and the more species I examined, the fewer became the number 
of logicall y indivisible characters compared with the original list of po­

tenti a 1 ones. 

A further problem is the virtual impossibility of coding subtle but 

detailed di fferences in shape, particularly of male genital components. 

The omission of this can lead to a false impression of closeness of 
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relationships within tight clusters. This is not a serious objection to 
the numerical work since the main object was to give a broad summary of 
nepticulid variation, not a deta il ed analysis of within-group phenetic 

relationships. Such an aim is a matter of approach expressed by Crowson 
(1970) who contrasts the 'synthetic ' method in systematics, where species 
are grouped together and so on up the Linnean hierarchy, with the 'analy­

tical' approach where the main groups are critically analysed from the 
highest levels downwards. Both approaches were used in this work, as in 

most systematic projects, but the broad summary of nepticulid variation 

was the chief object of the numerical and the cladistic analyses. 

The 53 species involved in the analyses are listed in Tab l e 1, the 

characters and their states in Table 2, and the matrix drawn up is given 

in Table 3. 'No comparisons', coded as '9', represent either lack of in­

formation, or the absence of a structure. For example character 22 (the 
condition of the apex of the uncus) cannot be compared in species where 
the uncus is absent. A separate character (21) records the general condi ­
tion of the uncus, including its absence. 

PROCEDURE 

Computa tions were carried out on an IBM 5/370 model 158 computer, at 

the Centre for Computing Services of the Council for Scientif i c and Indus­
trial Research, Pretoria. The programs used come from the NT -SYS package 

devised by Rholf et al. (1974). 

Characters were standardised by expressing each state as a deviation 

from the mean in standard deviation units (Sneath & Sokal 1973; Moss et 

al . 1977). 

Average taxonomic distance and correlation matrices were computed and 

phenograms were printed for each. Since phenograms are subject to distor­
tion at low clustering l evels, the data were analysed by an ordination me­

thod. This took the form of Principal Component Analysis (PCA) based on 
a matrix of product-moment correlations between characters. A minimum 
span ning tree (MST), which indicates nearest neighbours, was imposed on the 
ordination diagrams. 

Phenograms and ordination diagrams were interpreted reciprocally. 

Phenograms are reliable for express ing phenetic relationships within tight­
ly clustered taxa, but become i ncreasingly unreliable (prone to distortion) 

towards the base of the diagram (see, for example, Sneath & Sokal 1973; 
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Moss et aZ. 1977). Ordination methods give a better assessment of inter­

group distances but tend to be less reliable for assessing phenetic rela­
t ionships between closely related taxa. The MST was used to indicate the 
inevitable distortion present in reducing the results of the PCA to two 

dimensional diagrams. 

In general the guidel ines given by Sneath & Sokal (1973) for the pre­

sentation of a numerical taxonomic study were followed. 

ANALYSES 

The results refer to the second set of numerical analyses performed, 

not to the preliminary ones carried out early on in the study (see above). 

53 SPECIES STUDY. Cluster analyses were performed on all 44 charac­
ters coded. The average taxonomic distance and correlation phenograms 

(figs 142, 143 respectively) show a number of differences. For example 
species 53 (ArtaversaZa 1iZvafascia) is an extreme outlier in the distance 
phenogram but unites with species 13 (SimpZimorpha ZanccifoZieZZa) at 
about the 0,4 level in the correlation phenogram. Species 12 (Varius och­

nicoZus) fal ls within the Stigme ZZa to SimpZimorpha cluster in the distance 
phenogram but is attached to PcctinivaZva in the correlation phenogram. 
Other incongruences are also present and great care is required in inter­

preting the results presented in the phenograms. 

However, perhaps the most noteable feature of the phenograms is their 

congruence. The major clusters that appear represent PectinivaZva (1-4), 
obrussa (15-18), Niepeltia (44-48), and Ectoedemia grandinosa and its re la­
tives (21-26). The two TrifurcuZa species (49, 50) are also united on both 

diagrams. In the distance phenogram Stigmella (5-11), and the monotypic 

genera Johanssonia (14) , Varius (12), AreticuZata (52) and SimpZimorpha (13) 

are united. Within this cluster StigmelZa species (excluding species 9, 

S. alZophylica) fall together. In the correlation phenogram Varius ochni­

colus (12), and StigmeZZa confinaZis (11) are divided from the group, Si m­

pZimorpha ZanceifoZieUa (13) and AY'eticuZata Zeucosideae (52) are united 
and attached to it, and Johanssonia acetosae (14) is attached low down on 
the diagram. 

Ectocdemia is divided into two main groups; two species, 28 and 42, 

are isolated. The same general pattern is shown in the correlation pheno­

gram; speci es 42 (E. vannifera) is aga in shown to fa n outs i de either sub­

group but its relationship to species 41 (E. fuscata) is indicated. 



213 

Except for the incongruent placing of species 51 and 53, the distance 
phenogram indicates a fundamenta l division within the sample between Pec­

tinivalva and the rest. This corresponds to the subfamilial division of 
the Nepticulidae (p.207), but it is not apparent in the correlation pheno­
gram. There is no justification for the tribal division of the Stigmel l i­
nae from either diagram . 

Since the matrix correlations were high for both phenograms (0,917 

for the distance and 0,814 for the correlation diagram, which indicates 
that the phenograms gave a good fit for the data), PCA was used to see i f 

some of the incongruence could be explained. Before this was undertaken, 

species 53 (Artaversala gilvafascia ) was removed because of its outly i ng 

position in the distance phenogram. In the preliminary set of analyses 
this species accounted for so much of the variation within the sample that 

the ordination diagrams showed A. gilvafascia on one side and all the other 

species di spl aced to the other, so that the relationships within the latter 
were obscured. 

52 SPECIES STUDY. The deletion of species 53 (A. gilvafascia) re­
sulted in one invariant character in the matrix. (Invariant characters 
are omitted automatically by the computer on the NT-SYS package.) A dis­
tance phenogram (not presented) was first produced and checked against the 

corresponding diagram of the 53 species study. There was hardly any dif­
ference between the two: species 13 (Simplimorpha lanceifoliella) was split 
away from the Stigmella to Simplimorpha group apparent i n the 53 species 
phenogram, otherwise the species were in the same order. The alteration in 

species 13 emphasises its problematic affinities. 

In order to perform the ordination all characters that included a 

state coded for 'no comparison' were removed. PCA is based on correlations 
between characters (see Procedure, above) so correlations can obviousl y not 

be made on missing data. The removal resulted in the standardisation of 34 
characters, a reduction of the original number of about 23 percent. Even 

with this reduction the distance and correlation phenograms (figs 144 , 145 

respectively) show a high degree of resemblance to those of the 53 species/ 
44 character study. The same main clusters are apparent; details within 
them vary somewhat. (The figures are only presented to indicate the degree 

of similarity and the differences; no further taxonomic structure is appa­
ren t . ) 
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The first five components were computed, and components I against II, 

and I against III are compared to illustrate the ordination (figs 146, 147) . 

Each principal component represents a linear combination of the original 
variables (characters) computed in such a way as to summarise major sources 
of variation. The five components accounted for 57,04 percent of the total 
variation. This figure is the sum of the following individual percentages: 
component 1=22,39; component 11=11,09; component 111=9,18; component IV= 
7,95; and component V=6,43. Obviously t he greater the fraction of the 

total variation accounted for in an ordination the more useful will be its 
results. Snea th & Sokal (1973:304) consider an ordination to be unsatisfac­

tory if the variation explained is less tha n 40 percent, a figure clearl y 
exceeded here . The plot of components I against II is given in figure 146. 

These components explain 33,48 percent of the total variation. The minimum 

spanning tree (MST), which connects nearest neighbours, is calculated from 
the average taxonomic distance matrix and is superimposed on the figure . 

The major groups of the phenograms (figs 144 and 145) are also apparent 

as clusters in the ordination diagram (fig. 146). Within each clus ter the 
spec ies are interconnected by t he MST. Varius ochnicolus (12) tends to­
wards an intermediate position between PectinivaZva and Stigmella. This 
is better represented in fig. 146 than in the phenograms. The position of 

ochnicolus (12) is similar in the plot of component I against component III 
(fig. 147). 

The isolated posit ion of PectinivaZva (1-4) is apparent in both fi­

gures 146 and 147. Both Stigme lla (5-11) (together with Johanssonia (14) 

and SimpZimorpha (13))and NiepeZtia (44-48) are shown to be rather isolated 
from the large Obrussa (15-18), Ectoedemia (19-43) and Trifurcula (49, 50) 
conglomerate. The two TrifurcuZa species (49 and 50 each representing a 

different subgenus) are rather far apart but are, nevertheless, nearest 

neighbours as indicated by the MST. A similar indication is derived from 

the phenograms. That the proximity of species 51 (Bohemannia quadrimacu­

lelZa) to spec ies 45 and 48 in fig. 146 is due to distortion inherent in 

the two dimensional diagram can be seen from the MST and the position of 

the species in fig. 147. Bohemannia is phenetically distinct. 

Th e position of E. fuscata (41 ) and E. vannifera (42) appears more ac­
ceptable in the ordination diagrams than in the distance phenogram since 

their attachment to each other (by the MST) and to the loose Ectoedemia 

(19-43) aggregation is ind icated. However, since the first three factors 
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explain only about S7% of the total variation the real phenetic positions 

of these species remains obscure. 

The matrix for the first three components i s given in Table 4, to 
indicate the character loadings. 

Two of the three subgenera of Ectoedemia (Laqueus, 21-34, and Fomoria, 

35-43) are certainly not apparent in the numerical analyses. In order to 
see if they could be distinguished by the techniques, a further analysis 

was carried out on the species of Ectoedemia. Obrussa and AreticuZata 

were retained since they were closely associated with the loose Ectoedemia 

aggregation. No further resolution was obtained f r om an examination of the 
phenograms or ordination diagrams and so the results are not detail ed. 

Again grandinosa and its rel atives formed a discrete cluster. 

DISCUSSION 

The results of a numerical phenetic study are not generally converted 

directly into a classification without at least some modification . The re­
sults are usually interpreted in the light of what is termed t he conven­
tional or orthodox approach, although some workers consider that to do this 

threatens the operational or objective approach for which numerical ph ene­
ticists strive. 

How would a phenetic classification based on the numerical phenetic 

techn iques appear in the present study? The following groupings are fairly 
clear: (A) PJctinivaZva (1-4), (B) StigmeZZa (S-II ) plus SimpZimorpha Zan­

ceifoZieZZa (13) plus Johanssonia acetosae (14), (e) NiepeZtia (44-48), 
(D) Obrussa (IS-18), (E) grandinosa and its relatives (21-26) and possib ly 

(F) TrifurcuZa (49, SO). ArtaversaZa giZvafascia (S3) and Bohemannia qua­

drimacuZeZZa (SI) are outliers and independent taxonomic rank is indicated, 

(G) and (H). There is li ttle structure apparent within the remaining spe­

ci es (Ectoedemia , less grandinosa and its relatives, plus AreticuZata Zeuco­

sideae), but their loose aggregation in the ordination diagrams suggests 
that they could be included in a group (I) for convenience. 

The position of Varius ochnicoZus (12) varies somewhat in the pheno­
grams, and it is represented outside the StigmeZZa , SimpZimorpha, Johanssonia 

group (5-14) in the ordination diagrams. In a phenetic classificat ion it 
cou ld be treated as a member of that group or named on its own (J). 

If the pheneti c distinctness of PectinivaZva from most other nepticulids 
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is recognised by a higher category (Pectinivalvinae) then, for consistency, 

Artaversa~a and Bohemannia shou ld be treated in the same way. The tribal 
division of the Stigmellinae is not apparent from the numerical re su l ts . 

A classification based on the numerical study would therefore probably 

include nine or ten genera . The differences between this and the classifi­
cation presented on page207 is that in the latter supragener ic categories 
are introduced, the indeterminate position of some species is noted by in­

certae sedis categorisations, Ectoedemia is divided into three subgenera, 
and, perhaps most controversial of all, grandinosa and its relatives are 
included in one of these subgenera. Although this represents a considera­
ble refinement of the phenetic groups it is not, in itself, a criti cism of 

phenetic techniques. Since the phena were used as a basis for subsequent 

cladist i c analysis, alterations were to be expected . 

I found that the numerical analysis produced similar groups to those 

of my own assessment achieved early on in this project. There is no direct 

evidence for this of course, but the tendency for the resu lts of numerical 
phenetic analyses to broad ly resemb l e those conceived by the systema t i st is 
well documented . The following quotes from various authors express this 
poi nt. 

In the ma~n, the major phenetic divisions have corresponded 

with the c~assica~~y derived genera . . . 

Wilkinson (1970:284) in 
a study of some Indo-Australian Drepanidae (Lepidoptera). 

In genera~ , the numerica~ findings confirmed the existence 

of the nine new and nine described renera recognised ear~ier 

by conventiona~ means. 

Moss et a~. (1977:400) 

in a study of eustathid mites . 

We may first consider what genera~ taxonomic information 

may be obtained from numerical studies . The most obvious 

is that the numerica~ taxonomy confirms the broad outlines 

of existing orthodox taxonomy. 

Sneath & Soka l (1973:430). 

Since this point seems to be well-established perhaps the use of nu­

merical methods might be reserved for special problems, particularly those 
dealing with the discrim i nation of taxa on the basis of . measurements rather 
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than on coded characters. In some studies, particularly those involving 
measurements, the application of multivariate methods is essential. For 

example Dippenaar (1980) made extensive use of them in his work on African 
Crocidura , a genus of shrews. The data on which his phena (species) were 
delimited came from skull-measurements. Numerical taxonomy is not limited 

to phenetics of course. Methods for computing most parsimonious trees are 
used in phylogenetic systematics (e.g. Farris 1970; Sneath & Sokal 1973). 

Sneath & Sokal (1973) consider, nevertheless, that the value of confir­

mation of conventional techniques should not be despised because: 'It in­

creases the general credibility of the taxonomy of the group and of the 

numerica l techn iques appropriate for such study.', (p.430). 
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Table 1. Species used in the numerical analyses 
(A - Australian, E - European, NA - North American; rest are from southern 
Africa. ) 

Pectinivalva (A) 
l. commoni 

2. species A 

3. species B 

4. speci es C 

StigmeUa 

5. abutiZonica 

6 . parinare Ua 

7. varii 

8. geranica 

9. a ZZophyZica 

10. nigrata 

11. confinaZis 

Vari .. s 

12. ochnicolus 

Simplimorpha 

13. lanceifoliella 

Johanssonia 

14. acetosae (E) 

obrussa 

15. zimbabwiensis 

16. nigricapi te l la 

17. krugerensis 

18. sericopeza (E),(NA) 

Ectoedemia (Ectoedemia) Niepeltia 

19. commiphoreZla 

20. populella (NA) 

Ectoedemia (Laqueus) 

(grandinosa and its relatives) 
2l. grandinosa 

22. wiZkinsoni 

23. simiicola 

24. guerkiae 

25. macrochaeta 

26. furceUa 

(other spec ies in the subgenus) 
27 . royenicola 

28. dentic1l.lata 

29. undatae 

30. craspedota 

3l. capensis 

32. gymnosporiae 

33. insulata 

34. crispae 

Ectoedemia (Fomoria) 

35. oleivora 

36. pappeivora 

37 . myrtinaecola 

38. alexandria 

39. leptodictyae 

40. incisaevora 

4l. fuscata 

42. vannifera 

43. septembreUa (E) 

44. moZZeivora 

45. rubiaevora 

46. lorantivora 

47. acumenta 

48. lanneivora 

TrifurcuZa (Fedalmia) 

49. headleyella (E) 

TrifurcuZa (TrifurcuZa) 

50. paZZideZZa (E) 

Bohemannia 

51. quadrimacuZeZla (E) 

AreticuZata 

52. Zeucosideae 

Artaversala 

53. giZvafascia (NA) 
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TABLE 2. List of characters and character states. 

Head 

1. Pedicel of antenna: normal (0), with ball-shaped expansion in male 
(1) . 

Thorax: general 

2. Hair-pencil of male: absent (0), underside of forewing on costal 

edge (1), underside of forewing near anal edge (2), upper surface 

of hindwing on costal edge (3). 

3. Specialised scales on male: absent (0), laminate, granular (1), 

pilose (2). 

4. Proximal pair of spurs on hindtibia: above midpoint (0), in middle 

(1), below midpoint (2). 

Thorax: forewing venation 

5. R1: coincident with stem of Rs' diverges later (0), coalesced with 

Rs throughout length (1), separate from Rs from base (2). 

6. not represented by a separate branch 

not continuous with rest of Rs (2). 

(0), linked to rest of 

7. R4, R5: neither branch present (0), coalesced as R4+5 (1), both 

branches present terminally (2). 

8. M: coalesced with Rs from base, not Cu (0), coalesced with Cu at 

base and Rs from about one-third of way along wing (1), coalesced 
with Cu from base and meets Rs terminally (2) , coalesced with Rs and 
Cu from base (3). 

9. M1, M2: coalesced as Ml+2 (0), both branches present terminally (1). 

10. Cu: very long (0), short (1). 
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11. Cu: not represented as terminal branch of R+M+Cu trunk (0), repre­

sented as terminal branch of R+M+Cu trunk (1), no comparison (9). 

12. 1+2A: not thickened (0), t hickened (1). 

13. Anal loop: absent (0), present (1). 

Thorax: hindhJing venation 

14. Trunk of R+M, or R if veins are separate: deflected towards costa 

(0), not deflected towards costa (1). 

15. M: a single branch (0), two-branched (1). 

Male genitalia 

16. Vi nculum: broad (0), V-shaped (1). 

17. Ventral plate of vinculum: unmodified (0), with a deep U-shaped ex­
cavation (1), extended posteriorly (2), flimsy except for thickened 
posterior margin (3). 

18 . Lateral arms of vinculum: extended U-shaped (0), U-shaped (1), 
ring-shaped (2). 

19. Apodemes (support rods) of lateral arms of vincu l um: absent (0), 

present (1). 

20. Tegumen: a simple band (0), forms a broad back to capsule (1), ex­

tended (2), bifurcate or bilobed (3 ), very slender (4). 

21. Uncus: absent (0), hood-like (1), a thickened band, approximately 

in the shape of an inverted V (2), a pair of small, setose lobes (3), 
a pair of prominent setose lobes (4). 

22. Apex of uncus: not divided dorsoventrally (0), weakly divided dorso­

ventrally (1), deeply excavated dorsoventrally (2), no comparison (9). 
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23. Gnathos : reduced (0), not reduced (1). 

24. Gnathos: central element undivided (0), central element divided or 

absent (1), no comparison (9). 

25. General shape of valva: very broadly rounded at apex (1), deeply 

divided (1), approximately triangular (2). 

26. Pectinifer of valva: absent (0), present (1). 

27. Large, spine-like apodeme of valva: absent (0), present (1). 

28. Short lobe-like process of valva: absent (0), present (1). 

29. Pin-cushion-like lobe of valva: absent (0), present (1). 

30. Cluster of prominent setae towards base of valva: absent (0), pre­

sent (1). 

31. Transverse bar of transtilla: absent (0), present, even if indis­
tinct (1). 

32. Diaphragmata: not denticulate (0), denticulate (1). 

33. Juxta: absent (0), present (1). 

34. Flanges of aedeagus: absent (0), present (1). 

35. Ventral process of aedeagus: absent (0), present (1). 

36. Shape of ventral process of aedeagus: prominent (0), not prominent 

(1), no comparison (9). 

37 . Striate thickening around base of ejaculatory duct: absent (0), 

present (1) . 
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Female genitalia 

38. Ovipositor: not distinctly pOinted (0), distinctly pointed (1). 

39. Ductus bursae: unmarked (0), with ri ng-shaped thickening (1), with 

funicular thickening (2), with narrow band-like thickening (3), with 

pair of short rods (4), as fig.113 (5). 

40. Comb-like teeth near union of spermatheca and bursa copulatrix: 

absent (0), present (1). 

41. Signa of corpus bursae: absent (0), present (1). 

42. Mak ings of signa: absent or minute (0), reticulate (1), pectinate (2), 

knobs (3), no comparison (9). 

Larval habits 

43. Larva mines: leaf (0), petio le (1), seed/bud/stem (2), lamina/ 

petio le of leaf (3) . 

44. Leaf-mine: gallery (0), gallery followed by blotch (1), true blotch 

(2), no comparison (9). 
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Fig. 142. Fifty-three species study. Phenogram based on taxonomic 

distances between species . Matrix correlation = 0,917. 
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between species. Matrix correlation = 0,814. 
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Table 4. Matrix for 52 species study to show character loadings for fir st 

three components. 

COMPONENT 

2 3 

1 0 .057 - 0.117 0.198 

2 0.240 -0.281 - 0.091 

3 0.020 0.107 -0.119 

4 0.747 -0.106 0.073 

5 0.284 0.813 0.211 

6 0.515 -0.048 -0.09Q 

7 0.0,2 -0. 051 -0.683 

8 0.649 0.671 -0 .011 

9 0.350 -0 .030 -0 .. 555 

10 0.440 -0 .288 0.589 

13 0.413 -0.415 -0. 395 

14 0.802 -0 .202 0.317 

15 O. i 18 0.060 -0.244 

17 0 .266 0.727 0".29 

18 0.954 O.O~2 -0.044 

19 0 . 165 0.532 0.327 

20 0.852 0.034 -0.261 

21 0.642 0.324 -0,359 

23 0 .1 00 0.169 -0.223 

25 0 .612 - 0.1 52 0.322 

26 -0 .802 0.202 -0.317 

27 0.032 0.160 a.O?3 

28 0.112 0.372 -0 .415 

29 0.067 -0.120 0.235 

31 0.345 - 0 .642 -0.102 

32 O.OIN -0.166 -0.156 

33 0.067 0 .203 -0.339 

34 0. : 33 -0. 3R1 -0.229 

35 0.631 0 .062 - 0.220 

37 0 . 762 -0.140 0.233 

36 0 .323 -0.340 -0.118 

39 -0 .069 0 . ";'54 -0.511 

40 0 .054 0.157 0.034 

~1 0.742 0.226 -0.106 
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CONCLUDING REMARKS 

This work is first and foremost a systematic one, and the classifica­
tion presented is its main result. Phenetics and cladistics are methods 

of assessing pattern; in themselves they prove nothing about the process 

of evolution. 

The topics touched on below are related to systematics but they are 

ancillary, and more speculative. The issues all depend on phylogeny, and 
the degree to which they can be discussed is limited to existing hypotheses 
of nepticulid phylogeny. Only a broad outline of nepticulid phylogeny is 

known, and so general comments about the topics are all that can be made 
at present. Relatively few specimens of most species have been collected, 
and taxonomic work has been almost entirely confined to the adults. In 
terms of world coverage, collecti ng has been patchy. 

PHENOTYPIC VARIATION AND TAXONOMIC CHARACTERS 

There seem to be two different kinds of variation between living or­

ganisms. Some variation is relatively discrete, quantum, and easily ob­

served, such as the presence or absence of a structure. The other sort is 
continuous, graded, and not divisible into discrete units. Both are used 

in systematic studies. 

The first type is that which is generally understood as a taxonomic 

character. In the present study this was the only kind of variation used. 
In the numerical phenetic analysis the characters were divided into 'states': 
discrete divisions of the variation of a given structure. In the cladis-

tic analyses the characters were the apomorphies that 'defined ' the mono­

phyletic taxa. 

The second type, continuous variation, is used in systematic studies 

that rely on the statistical relationships of measurements. This may in­

volve only two measurements (e.g. length and breadth of a structure) of a 

series of specimens thought to represent two or more phena. Such variation 
can be plotted on a scattergram . Usually, however, a series of measurements 

are taken, and multivariate statistics are used to examine the variation at 
the same time. Phena that are not separable by inspection may be delimited 

by the use of these techniques . 



231 

Are non-continuous differences genuinely discrete or are they simply 

an artifact of the failure to collect species with intermediate conditions 
of a structure? If they are real do they represent phenetic changes that 
occur at the time of, or as a result of, speciation? 

Some palaeontologists think that the 'gaps' in the fossil record are 

real and not always the result of its impoverishment (see particularly 
Eldredge & Gould 1972). They consider that speciation occurs relatively 
suddenly (in terms of geological time), and see the history of a species 

as relatively .unchanged (static, constrained) until 'punctuated' by a spe­
ciation event. They term this model punctuated equilibrium and contrast 

it with phyletic gradualism, a view that speciation is a gradual process 
and that a lineage may change into several species through time. 

With regard to phyletic change (i.e. undirected phenotypic change in­

volving a whole species) the general expectation under gradualism is that 

it will be uniformly low with no increase at lineage splitting; 
tuated equilibrium it will be episodic - high during speciation 

to absent within a species (Vrba 1980). If, as Paterson (1978) 
'a new species arises when all members of a subpopulation of an 

in punc­
and low 
suggests, 

exist ing 
species acquire a new specific mate recognition sys tem' then at least some 

phenotypic changes at speciation will be those involved in mate recogni­
tion. Discrete, species-specific characters may often be of this kind. 

The punctuation model of speciation remains controversial. But here 

lies a pos si ble explanation for the two kinds of variation used by systema­
tist s. The continuous variation used in multivariate analyses may be due 
to geographical variation within a species, or to a low rate of change be­
tween two species after speciation has taken place . It may be allometric. 

The discrete variation may come about rather suddenly: 'most morphological 

divergence of a descendant species occurs very early in its differentiation, 
when the population is small and still adjusting more precisely to local 
conditions.', (Eldredge & Gould 1972:95). 

Since we cannot observe speciation events, the most direct assessment 

of phenotypic change at speciation is that apparent between ancestors and 

descendants. Eldredge & Cracraft (1980) proposed that a species can be 

postulated as an ancestor of another if the former has no apomorphies with 

respect to the latter (i.e. autapomorphies). Both would need to share at 
least one common apomorphy (synapomorphy) of course. 
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A pair of species that fit this criterion in the present work is Obrus­

sa krugerensis and o. nigricapitella. The latter has three characters hy­
pothesised as modifications of the conditions found in the former. These 
are: (1) the vestigial apodeme of the valva, (2) the almost non-existent 
depression of the ventral plate of the vinculum as opposed to the deep ex­

cavation of krugerensis, and (3) the C-shaped excavation of the apex of 
the valva. The presence of specialised scales in krugerensis is not con­
sidered to be apomorphic since they are present in other species of Obrussa. 

It is therefore possible that kruger ensis is the direct, and persistent, 
ancestor of nigricapitella. 

The differences between the species are certainly discrete, even though 
in general shape the male genitalia are extremely similar. Further possible 

examples of ancestor-descendant pairs of species are Ectoedemia nigrisquama 

and E. royenicola; E. myrtinaecola and E. alexandria; and E. incisaevora 

and E. leptodictyae . Collection of morphologically intermediate specimens 
between these species would, of course, falsify the possibility that they 

represent ancestor-descendant relationships, and even throw into doubt 
their valid designation as species. 

Whilst the krugerensis- nigricapitella situation lends some support to 

the rather discrete changes in characters between these otherwise closely 
phenetically related species, the cha nges could also have developed gradual­
ly after speciation (Wiley 1978). They could also be the result of the 
failure to assess intraspecific variation. As i n so much of the present 
work, a thorough analysis of intraspecific variation in nepticulids would 
be most relevant here. If the characters found to differ between these two 

species were generally invariable within each over a wide range, then we 
might reasonably suppose that they are stable, species specific, and linked 

with speciation. The suggestion that the genital characters involved (see 

above) reflect real variation between the species is based on six genital 

preparations of nigricapitella and four of krugerensis; a number that com­
pares rather favourably with many insect taxonomy works. The fact that 

these two species did not cluster particularly closely in the numerical 

analyses is probably because of the discrete differences mentioned, and 

also because their similarity is seen in the shape of the male genitalia, 

which is very difficult to code in detail, as was pointed out in the 
numerical phenetic section. 
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HOMOPLASY 

In evolutionary terms, similarity between two species may be of two 

kinds. It may be the result of common ancestry (patristic similarity sensu 

Cain & Harrison 1960; including primitive or derived similarities sensu 

Hennig 1966), or it may be the result of convergence (similarity derived 
from different phyletic lineages). 

One of the aims of character analysis was to make a detailed study of 

similarity to avoid confusing artificial resemblance with real (genealogical) 
resemblance. Any s imilarity between species that remained unaccounted for 

by patristic similarity after the cladistic analysis had been completed was 
regarded as due to homoplasy. Homoplasy may result from convergence or 

from hidden patristic similarity (parallelism), see below. 

MORPHOLOGICAL HOMOPLASY . The most apparent examples of homoplasy in 
this work are found in the colour of the forewing . Within several genera, 
both markedly 'metallic ' (with gold, red, and green reflections and silver 

spots or fasciae) and drab species can be found. Metallic and drab species 

are found throughout the family. Although at first sight this seems a dis-
crete difference, on 

pattern is revealed. 

this statement.) To 

close examination a rather continuous range of colour 
(No phylogenetic transformation series is implied by 

a degree, the colour patterns between the species can 
be compared, but it is extremely difficult to assess homology of forewing 

colour and pattern without making a priori assumptions about relationships. 

Is 'weakly metallic' homologous with 
'metallic' a homologous character in 
virtually impossible in such a case. 

'strongly metallic'?; that is, is 

itself? A judgement of similarity is 
However, it would be 

ignore the str iking similarity of the bright silver fascia 

unreasonable to 

of say the North 

American Ectoedemia rubifoliella Clemens, an undescribed Australian species 
belonging to Pectinivalva , and Stigmella celtifoliella Vari. Each of these 

species belongs, not only to a different genus but to a different higher 
taxon. Many other examples exist. 

The continuous discovery of new species tha t show this metallic colour 
pattern within and between monophyletic taxa leads us to ask whether this 

pattern is a ground-plan feature of the Nepticulidae; that is, whether it 

was present in the ancestral nepticulid species. If it was then metallic 

species from different lineages would not be convergent (i ndependently 
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evolved) in this character. However, we would then be left to explain the 

widespread condition of the drab ochreous-fuscous condition. The problem 
of homoplasy would seem to arise for one or other pattern. 

This kind of homop l asy is called parallelism and a possible genetic 

explanation was given by Throckmorton (1965). Throckmorton (p.229) stated 

that in Drosophila 'closely related species are complex mosaics of the cha­
racteristics of their nearest relatives.' A character present in one spe­

cies may be absent from its closest relatives and then appear in a species 
of a less closely related lineage . Throckmorton argued that if two alterna­

tive character-states are homozygous (which t hey need not be), then their 
appearance would depend on the presence of the homozygous condition : nei­

ther would be present in the heterozygote. Hence persistent heterozygosity 

in a lineage, which would give rise to homozygotes by segregation of alleles 
at meiosis and pairing at zygote formation, may resu lt in the appearance of 
homologous characters in species that are not s ister pairs. Throc kmorton 
suggests that hererozygosity may persist for a cons iderable period of time 

in a lineage. This could explain the frequent occurrence of strongly me­
ta llic species within quite different nepticulid lineages. 

Another possib le example of parallelism is in the head-tuft colour 

of the genus Obrussa . The black-headed condition, found in most members of 

this genus (all the species from southern Africa and several from the nor­
thern hemisphere) , is generally rare within the Nepticulidae and is probably 

a ground-plan character for Obrussa . The orange or off-white head-tuft, 

characteristic of most Nepticulidae, is present in some species of Obrussa . 

This could be explained either by independent evolution (convergence) of 

the character, or as a consequence of persistent heterozygosity (parallelism). 

LARVAL HABITS AND HOMOPLASY. Wilkinson & Scoble (1979 :108) stated 
that 'The leaf-mining mode of life is polyphyletic being found in many fa­
milies.' Actually, the fact that it i s found in many families does not mean 

that it is polyphyletic as such: it may simply have been retained in these 
families as an ancestral condition. Indeed, this seems quite probable for 

many f ami lies at least. Leaf-mini ng is first exh ibited in the Lepidoptera 

by the Eriocranioidea, although no information on the life-hi?tory of one 
of the two included famili es (the Acanthopteroctetidae) is known (Davis 

1978a). Therefore the habit may represent an apomorphy for the whole of 

the Glossata (a ll the Lepidoptera except for the Micropterigidae (Zeugloptera) 
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and Agathiphagidae (Aglossata) - see Kristensen & Nielsen 1980). It is most 
unlikely that leaf-mining has been independently evolved in Tischerioidea, 
Nepticuloidea and Incurvario i dea. 

COMMENTS ON HISTORICAL ZOOGEOGRAPHY 

Only g2neral impressions about the reasons for the present distribution 
of the Nepticulidae can be proposed at present since only a broad postulate 

of the phy l ogeny of the group has been presented. The patchy collection of 

the family also means that statements that suggest that a taxon is confined 
to an area are highly suspect. Therefore I gi ve only a few comments concern­

ing distribution instead of a detailed, and highly speculative, scenario . 

A few South American nepticulids have been recently collected. These 

specimens will enable workers to make some general comparison of that fauna 
with nepticulids from elsewhere, and until this is done a major gap in nep­

ticulid zoogeography will remain. 

The Nepticulidae as a whole are widespread and so are many of the ge­

nera, which occur on several, or most, continents (e.g. Stigme lla). Unless 

one assumes a great deal of relatively recent intercontinental dispersal, 
the only way to explain the present day distribution is to suggest an early 
origin of the family (and many of its lineages) and its presence on existing 
continents by the movement of tectonic plates (continental drift). Intercon­

tinental dispersal would be inhibited not only by ocean barriers, but also 

by different host-plants since the Nepticulidae exhibit a fairly high de­
gree of monophagy. 

The probable explanation of present day distribution is that the Nep­
ticulidae originated on Pangea before its division into Laurasia and Gond­

wanaland about 180 (Rosen 1978) to 150 (Irv i ng 1977) million years ago. 

Whilst the Stigmellinae are, as far as is known, of world-wide occur­

rence, the Pectiniva l vi nae have only been collected from Australia . The 
shape and arrangement of the pectinifer in Opostegidae (the sister-group 
of the Nepticulidae) is similar to many Pectinivalvinae and the absence of 

the pectinifer in the Stigmel linae is a secondary loss . There is no support 

for an independent development of the structure in Opostegidae and Pectini­
valvinae. The Opostegidae are widespread, so why should the Pectinivalvinae 

have only been collected from Australia? It is possible that the latter may 

be found in South America, when we consider that Australia and South Amer ica 
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were connected via Antarctica until the upper Cretaceous. (For a cladistic 
representation of the break up of Pangea see Rosen 1978.) However this 

does not explain why the Pectinivalvinae should apparently be absent from 
Africa, North America, and Europe. We are left with the explanation that 
the Pectinivalvinae were once more widespread, and that they have been re­

placed. Future collecting may, of course , show otherwise. 

In view of the extensive palaeobiological evidence of relationships 

between southern China and Gondwanaland (Cooper 1980) we may yet find Pec­
tinivalvinae in areas other than Australia which have not been sampled . 

HOST-PLANT CHOICE AND PHYLOGENY 

I t is a common observation, for many lepidopteran famil i es, that close­
ly related species tend to feed on closely related species of host-plant. 
Holloway & Hebert (1979) found this observation to be broadly true in their 

quantitative documentation of the association between macrolepi dopteran 
species and host-p lants using cluster analysis. The general observation is 
true for the ~epticulidae although no quantification of th i s has been car­
ried out. However, major nepticulid lineages are not, in general, associa­

ted with particular host-plant lineages. Powell (1980) found this to be the 
usual case amongst mi crolepidopterans: 'no major micro l ep idopteran family 

is diversified (i.e . more than 12% 

a primitive angiosperm subclass.' 
may be exclusively associated with 

of hostplant records) in association with 

The only major nepticulid lineage that 
a family of host-plants i s that of the 

Australian Peatinivalva , for which specimens have been reared only from 

species of Myrtaceae. However, records for only a few species are availa­

ble. 

Nepticulids probably co-evolve with their host-plants - that is spe­

ciation events of the moths may be associated with speciation of the host­

plants. Co-evolution acts in a generally conservative way and accounts for 
the observation that related species of nepticulids tend to feed on related 
spec ies of host-plant. Host-plant switching of nepticulids would th erefore 

account for incongruence between nepticulid and plant phylogeny. The wide 
diversity of host-plants associated with major nepticulid lineages (inclu­
ding genera) can be explained in two ways. First, if we accept that nepti ­

culids became isolated by continenta l drift then the stock on each conti­
nent would speciate with the host-plants. In time, the host-plants would 
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become disti nct from their pr ogenitors. Second, co-evolutionary pattern 

would be disrupted by host-plant switching by nept i cu l ids. Over a time it 
is not surprising that there is a rather low level of assoc i ation of nep­
ticulids with major plant lineages. 
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Nepticulidae (Lepidoptera) of southern Africa: the 
genus Ectoedemia Busck 

by 
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The first southern hemisphere record of Ectoedemia , based on two species 
collected from southern Africa, is given. A new species, E. commiphoreila, is 
described and notes on the leaf-mining habit of the larva are presented . 
A species, nigrimacuUJ, that was previously assigned to another genus (Nepticula, 
a j unior synonym of Sligmella) is transferred to Eclotdemia. 

INTRODUCTION 

T his paper deals with two southern African Ectoedemia species, one of 
which is new. As far as I know, these arc the only Ectoedemia species collected in the 
area. The genus was described by Busek (lg07) and originally included a single species 
from North America, namely E. popuiella Busck. Subsequently, other species were found 
in North America and Europe. The genus has not previously been recorded from 
southern Africa , nor from the southern hemisphere as a whole, for although nigrimacula 
Janse was described in 1948 from specimens collected in Sou th West Africa it was 
assigned to Nepticula Heyden (now a junior synonym of Stigmella Schrank, see Wilkin­
son in press) and not to Ectoedemia. Ectoedemia is one of three nepticulid genera known to 
occur in both southern Africa and in the hoi arctic. 

Svensson (1966) synonymized Decktiria Bei rne (1945) with Ectoedemia. Structu­
ral characters of the adults lend support to this synonymy despi te va riation in larval 
feeding habits within the expanded genus. 

The larvae of Ectoedemia species mine either (i) in bark, (ii ) in petioles of 
leaves from which they usually enter the leaf-blade later, or (iii ) exclusively in the 
leaf-blade. Bark and petiole-feeding la rvae induce the formation of variable amounts of 
callus tissue. According to Busek (1907) the larva of populel/a causes galls 'the size of a 
pea' on the petioles of PopuLus leaves. Borkowski (1972) suggested that EctQedemia be 
subdivided into three subgenera each representing one of the three kinds of la rval 
feeding habits. Al though this recommenda tion was followed by Emmet in Heath (1976) 
for the British species, it is not adopted by the present autho~ for the foll owing reasons . 
Firstly, the feeding habits of the larvae of nigrimacula a re unknown, so that it is not 
possible to assign it to one of the subgenera. Secondly, taxa are best defined by 
structural charactersJ perhaps eventually supportcd by fea tures of the life-history, 
rather tha n by lifc-h istory a lonc. 
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ECTOEDEMIA Busck, Ig07 

Type-species Actoedemia populeila Busek, by original designation and 
monotypy. Dechliria Beirne, 1945:2°4. T ype-species Nepticula subbimacultlla Haworth, by 
original designation. Synonymized by Svensson, 1966:200. 

A deta iled description of the genus is given by Wilkinson & Scobie (in press) 
and is not repeated here. I have subsequently examined many southern African species 
representing several as yet undescribed genera, and the following remarks are made to 
emphasize the principal diagnostic features of Ectoedemia in the light of this additional 
ma terial. 

ECIOtdemia is characterised by the absence of an uncus in the male genitalia. I n 
most described genera (sec figures of Beirne 1945) and in several undescribed oncs, the 
uncus is approximately in the form oran inverted V. In the forewing (fig. I ) the medial 
vein (M) is unbranched in Ecloedemia, which d istinguishes it from Obrussa Braun in 
which M is branched into MI and MI!' I n the hindwing (fig. 2) M is also unbranched. 
Whilst thi s is the general condi tion in the Nepticulidae, it distinguishes Ectoedemia from 
four genera as yet recorded only from the holarctic, viz. Fedalmia , Trifurcula (sensu 
stricto), Levarchama and Glaucolepis. As a whole, the venation is the same as some of the 
undescribed southern African genera , but differences in the genitalia are great enough 
to exdude their species from Ectoedemia. Janse ( 1948) figured the fore and hind wing 
venation of nigrimacula but incorrectly labelled the forewing fold as a vein. 

Ectoedemia commiphorella spec. nov. , figs. 3-5 and 12-13. 
Nep ticula fuscataJanse, 1948:165 paTlim (misidentified syntype). 
Nepticula nigrimacula janse, 1948: I] I paTlim (misidentified syntype). 

External characters. Fig. 12. &,~. (Wing-span of holotype: 5,0 mm). Mouth­
parts: palps off-white. Tuft on front of head off-white; tuft on vertex tinged with brown 
in holotype, unclear in paratypes. Eye-cap off-white; antenna pale grey-purple, extend­
ing to approximately half length of forewing. Thorax and abdomen greyish brown. 
Forewing: upperside pale ochreous, in hoiotype heavily irrorated with dark purplish 
brown by scales, the tips of which are so coloured; in para types irrorations less 
pronounced probably due to poor condition of specimens; underside grey; fringe pale 
ochreous, speckled at base and in middle but less densely than rest of wing. Hindwing: 
pale grey: fringe pale grey, base of component hair scales tinged with ochre at apex of 
wing. Legs grey and ochreous. 

Male genitalia. Figs 3- 4. Vinculum: ventral plate in form of a very narrow 
band; anterior extension with anterior and posterio r edges emarginate so forming pair 
of pointed lobes. Tegumen produced into rounded pseuduncus crowned with cluster of 
flat-headed hairs. Gnathos well sclerotized, W-shaped. Valve not ex tending further 
than base of pseuduncus, inner aspect of apex terminating in a point. Transtilla: 
transverse bar long. Aedeagus approximately the length of genital capsule, with pair of 
large, strong) st raight spines posteriorly; vesica with poorly defined patch of dentides 
and a weak, striate plate. 

Female genita lia. Fig. 5. Anal papillae flatlen ed. Anterior apophyses thin, 
longer than posteriores. Posterior apophyses with large basal plate. Ductus bursae with 
sclerolizations as in fig. 5. Bursa copulatrix wim pair of la rge reticulate signa. 
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Figs 1-10. Ectoedemia spp. 1-2. Venation of genus. I. Forewing. :2 . Hindwing . 3-5- E. commiphoreUa 
spec. nov. 3. 0 genital capsule. 4. Aedeagus. 5. <.? genitalia . 6 - 10. E. nigrimacuia. 6.0 
genital capsule. 7. Aedeagus. 8. Inside (dorsal aspect) arleft valve. 9. Hindwing O. 10 . 

Hindwing ~. All genitalia figured in ventral view except 8. 
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T he species is distinguished from nigrimacula by the shorter and broader 
pseuduncus wi th the characteris tic fla t-topped hairs. The valve of commiphoTtlla is much 
shorter rela tive to the length of the genital capsule than it is in nigrimacula and is 
differently shaped; compare fig. 3 wi th fig. 5. The forewing of the holotype of 
commiphorella is more heavily irroratcd than in any of the nigrimacula specimens. 

One of the male paratypes of commiphorella is a misidentified syntype of 
nigrimaculn (see also under that species below) collected at Abachaus, South Wes t 
Africa . Another is a misidentified syntype of juscala Janse, a species belonging ro a 
genus to be dealt with in a la ter publication. A female syn type of nigrimacula also 
collected at Abachaus probably, but not certainly, belongs to commiphoreLla. T he 
genitalia resemble those of the only female paratype or commiphoreLla but, as is the 
general case in the Nepticulidae, these st ructu res are of limited taxonomic value. The 
specimen was caught at light, so the food.plant of its la rva, oflen a valuable clue to the 
identity of a species, is unknown. The forewings are badly rubbed, so that the colour 
cannot be compared wi th the holotype. For these reasons the specimen is nOt included 
in the type-series of commiphorella . 

~IATERJAL EXAMINED. Holotype 0, SOUT H AFRICA: Transvaal, Langjan 
Natu re Reserve, 2 I.xii.1 964. L. Vari, accession number 2723. Para types: I ~ data as 
holotype; ,& SOUTH WEST AFRICA: Abachaus, ii "943, G. H obohm, syntype of 

Juscata Janse labelled:- 'Nepticula fuscata J anse 6. Cotype No. 2359; 16 Abachaus 
iX.I943, G. Hobohm, syntype of nigrimacula labelled 'Neplicula nigrimacula j anse, 6, 
Cotype No. 2389' . All specimens housed in the Transvaal Museum . 

BIOLOGY. Food-plan t: Commiphora pyracanthoidtS Eng!. Egg: laid on upper 
surface ofleaf. Mine: fig. 13, an upper surface, grad ually widening, linear tract entirely 
with in the leaf· blade. Frass deposited as a centra l line wi thin the mine. Larva exits 
from upper surface of leaf. 

EctQedemia nigrimacula Ganse) comb. nov., figs 6-1 [. 
Nepticula nigrimacula J anse, 1948: 171. 

External characters. Fig. I I. Additional note to l anse (1948): hindwing of 
male with elongated thickened patch on base of costa, absen t in female. For consequent 
differences in wing shape compare figs 9 and 10. 

Male genitalia. Figs 6- 8. Vinculum: ventral plate absentj anterior extension 
strongly excavated posteriorly, less so anteriorly. Tegumen prod uced into gradually 
tapering, blunt , membranous pseuduncus with stiff, poste riorly directed hairs. Gnathos 
well sclero tized, W·shaped. Valve extending to apex ofpseuduncus. curved posteriorly 
by emargination of inner edge. Transtilla weakl y sclerotizedj transverse bar long. 
Aedeagus approximately length of genital capsule with long, strong, curved spines 
posteriorly; vesica with a poorly defined patch of denticles which become larger 
posteriorly. and a weak, striate patch. 

Female genitalia . Uncertainty exists regarding the identity of the female, sec 
below. 

E. nigrimacula may be distinguished from commiphoretla particularly by the 
emarginated inner aspect of the valve in the male, the longer pscuduncus and the 
different kind of hairs associated with the pseuduncus. T he long spines of the aedcagus 
are more slender in nigrimacula and the forewing is no t as heavily irrorated. 
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Figs [1 - 13 . Ectoedtmia spp. II. E. nigrimacula O. 12- 13. E . commjpho,~lJa spec. nov . 12 . 0-
(holotype). 13- Leaf-mine. 

Janse's type-series included a male ' type' and seven male paratypes, and a 
female 'type' and a further female paratype. According to article 73 of the International 
Code of Zoological Nomenclature, they are all syntypes. I have found on ly nine of these 
specimens in the Transvaal Museum collection. I designate as lectotype the male ' type' 
which bears the following label data:- 'Abachaus, S.W.A., J ao.44, G. Hobohm; 
Nepticula nigrimacula Janse, 0, T ype No. 2383'. The male syntype labelled 'Cotype No. 
2389' has been misidentified. Although the specimen is in poor condition the genitalia 
clearly show that it belongs to commiplwrella. The twO female syntypes of nigrimacula are 
not conspecific as the gcnitali:l are different. The specimen label led 'Cotype No. 239 1' 
probably, but not certainly, belongs to commiphorella (see also under that species above). 
I cannot tell whether or not the syntype labelled 'Cotype No. 2384' belongs to 
nigrimacula. The forewings of both these specimens are so badly rubbed tilM t.hey do 
not assist identification. Neither of thest" fem<!-Ie syntypes are regarded as nignm{).cuia. 

MATERIAL EXAMINED: Lectotype 0 , SOUTH WEST AFRICA: Abachaus. 
i.I944. G. H obohm. Transvaal Museum type number 2383. ParaJectotypes, locality 
and collector as lectotype, 10 i.1 944, type number 2386; 10 i.1943. type number 2390; 
i& iL1943. type number 2388; 200 iV.1945 type numbers 2385 and 2387. AJI specimens 
housed in the Transvaal Museum. 
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ABSTRACT 

No.9 

Thj r ty~four species of the leaf-mining genus Jlig11lt/lo, of \'\'hich 20 are new, are 
included in this revision; the species fall into (\\'0 species groups. The primary type of 
each species was examined. Generic names of nine species arc recombined with 
Stigmd/a; fivc lcctotypes arc designated. A key to the males is presented; taxonomic 
characters used in the descriptions arc evaluated. Notes on the biology of those species 
for which such information is avai lable arc documented. 

INTRODUCTION 

The present paper is one of a series on the taxonomy of the Nepticu­
Jidae of southern Africa; it deals with the cosmopolitan genus Sligme!la 
Schrank. T he larvae of all the species, for which such data is available, 
are leaf-miners. 

The name Sliglllello was considered to be invalid by certain authors c.g. 
Braun (1917), Johansson (1971), Borkowski (1972). In the present paper, 
SliglJl,l/a is considered to be the valid name of the genus rather than 
Neplimla Heyden (for details see Wilkinson, 1978) mainly because 
there is no justification for rejecting the name Sliglllelia, which, as it is 
older, ta kes precedence over NepliCIIla. 

There is a controversy over which nepticulid taxa should be assigned 
the rank of genus. The majority of recent authors (e.g. Borkowski, 1972, 
1975 ; Emmet ill Heath, 1976; Klimesch, 1953, 1975a, 1975b; Svensson, 

" 
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1966; Wilkinson & Scobie, in press; Scobie, 1978; Newton, in prepara­
tion) have explicitly or implicitly agreed that most of the genera dealt 
with by Busck (1907), Braun (1915 , 1917) and Beirne (1945) should 
indeed have that status. However, Johansson (1972) reduced all of 
Beirne's genera, except Stigme//a (in the sense of the present paper), to 
subgenera of Trijl/rm/a Zeller. He was followed by Klimesch (1975c) . 

Despite disagreement over rank of the non-Stigmc//o genera, authors 
have all agreed that .\'Iigme/la (Neptim/a in the sense of several authors, 
see above) should indeed have generic status. The boundaries of the 
genus are more difficult to delimit. The five species comprising the iI/gens 
group in this paper all have a gnathos the shape of which is usually 
fo und in other genera and not in the type-species of SliglJlcl/a, nor in most 
other species of the genus. The species of the i,W'1S group are included in 
Jliglllelia because, on balance, they have more characteristics in common 
with this genus than any other. The kind of gnathos present in these 
species resembles that of the North American proemstil/el/a (Braun) 
(Wilk inson & Scobie, in press), a species that is also included in Sligmella. 
l\part fro m these relatively few exceptions, Stigm,//a is a large and struc­
turally homogeneous genus. 

All species of Nepticulidae from southern Africa were previously 
assigned to Stz~""l/a or Neptim/a. Many do not belong to this genus. 
Those Sligm,l/a species described by Meyrick and by Janse are treated, 
in this paper, as follows : external characters are not redescribed although 
they are used in diagnoses where necessary. Where material is available, 
the female genitalia are described and figured. The male genitalia of 
Meyrick's species were described by Janse (1948). Because of the im­
portance of these structures and as most workers fo llow the terminology 
of Beirne (1945), which differs somewhat from that used by Janse, the 
male genitalia of both "-feyrick's and Janse's species are detailed. Neither 
the external characters, nor the genitalia of those species described by 
Viri (1955, 1963) are redescribed. A diagnosis is presented for each so 
that they may be distinguished from the new species described in this 
publication. 

The characters used in this study are explained in appendix 1 and their 
taxonomic values arc indicated. Of special note is that to avoid confusion 
the term 'saccus' has not been used in this w ork. The structure labelled 
'saccus' by Beirne (1945) does not appear to be the true saccus i.e. an 
invagination of the vinculum. The part of the vinculum that extends 
anterior to the ventral plate is here termed 'the anterior extension of the 
vinculum' it has also been called the saccus in some papers on Nepticuli­
dae. 

Where possible each species is diagnosed from its nearest relatives . If 
there is no close relative diagnostic characters, or a comhination of 
characters, are given that separate the taxon from all others described in 
this paper. The words 'relative', 'related' etc. imply structural similarity 
between taxa, 

Eight of the new species recognized in this paper are described from 
single male specimens. Taxonomists usually prefer a series of representa­
tive specimens to allow for extremes of variation within a given species. 
However, c.haracters used in the recognition of these species arc constant 
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intraspecifically for species where large series are available, so significant 
variation may be excluded. These species are described to give a more 
accurate indication of the size of the genus, as the relative number of 
species in a g iven taxon indicates the rate of evolution of that group. 

To obtain the adult wingspan specimens were measured from the centre 
of the thorax to the tip of the forewing: the distance was then doubled. 
The range, for each species, is given at the beginning of the desctiption. 

A key to males, based on the genitalia, is presented. External characters 
are also used, primarily as corroborative data. There is no key to females 
because identification is very difficult, and because there are several 
species of which no female specimens have been collected. As the colours 
and patterns of many of these moths are similar a key based on external 
features would be unreliable. 

The five species for which half-tone illustrations of the moth have been 
made were selected to show the interspecific range of variation in the 
SI~~lIIel/a species additional to those in Vari (1955, 1963). 

A list of food-plants, where known, is included (see Table 1). As there 
is a high level of monophagy in the Nepticulidae a correctly identified 
food-plant is of great assistance for identifying the moth species feeding 
on it. The shape of the mine made by the larva is also of diagnos tic value. 

ADllRE\-'ATlO"S: BMNH: British Museum (Natural History), London, 
England. 

NMHU: Museum fut Naturkunde der Humboldt 
Universitat, Berlin, East Germany. 

T~\'l: Transvaal Museum, Pretoria, R.S.!\. 
Code: International code of Zoological Nomen­

clature adopted by the XV International 
Congress of Zoology, 1958. 

TAXONOMIC PART 
Genus STlCMELLA Schrank 

Stigmella Schrank, 1802. f-auna Boica 2:169. 
Type·species: Pbala~1 a Til/fa ollotnaftlla G6zc, 1783 = Tinea rosel/a Schrank, 1802:139 

(by subscqucrH designatio n by \\ alsingham, 1907). 

A full description of the genus Sligme//a is given by Wilkinson & Scobie 
(in press) and is not repeated here. A combination of characters that 
typifies the genus S tiglJlelia is as follows: 

a-GENITALIA : Vinculum V-shaped; lateral arms articulating with sides 
of tegumen. Tegumen not extended into pseuduncus. Uncus present. 
Gn.thos generally with paired horns projecting posteriorly, sometimes 
with a single central element. 

~-GENITALJA : Corpus bursae unmarked, covered with spines, or pec­
tinate; pectinations may be concentrated to form bands or approximately 
oval-shaped patches; signa never in the form of networks of (cells' (sig na 
reticulata). 

WING-VE"ATIQ" (fig. 1) : Forewing: Rs represented by R 2 + 3 and 
R4 + 5. i\l fused with Rl and Rs; separates as a short branch near apex. 
Cu separate from other veins. 

Hindwing : Rs and M each represented by a single branch. 
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KEY TO THE SPECIES AND SPECIES GROUPS: MALES 

Gnathos with paired horns, single central element not large, e.g. 
fig. 2, if horizontal element has a protuberance it is very small -
much shorter than length of horns 

- Gnathos with single, undivided, large central element c.g. fig. 43 

2 Uncus emarginatcd or depressed so fo rming prominent papillae or 
lobes 

- Uncus neither cmn rginatcd nor depressed or only very weakly so; if 
papillae present they arc very small . . . . 

3 Ventral arms of transtillac absent . 
Ventral arms of transti llae present . . 

4 Transtillac fused to form U-shapcd band (fig. 31) ; gnathos approxi­
mately U-shaped; male with shiny black scales on underside of 
forewing and upper and lower surfaces of hind wing . . 

- T ranst illac as in fig. 30; gnarhos approximately H -shaped; male 
without shiny black scales on wings . . 

5 Aedeagus with three large spines 3/4 leng th of aedeagus ; gnathos 
approximately H -shaped 

- Aedeagus without spines of 3/~ length of acdeagus; gnathos not 
H -shaped 

6 Valve 3/4 length of capsule; vesica of aedeagus with twO pairs of 
'teeth ' poste rio rl y, and a centrally placed thickening; co llar dark 
purpl ish-brown, forewing uniformly charcoal . 

- Valve less tban 3/4 length of capsule; vesica of aedeagus with 
' teeth' posteriorly or a thickening but not bo th . 

7 Tegumen? (see fig. 39) very large with pair of associated flask­
shaped pouches ; anterior extension of vinculum deepl}' excavated 
so forming pair of long, thin processes (fig. 39); juxta absent . 

- Tegumen small, without associated flask -shaped pouches; ante rior 
extension of vinculum deeply excavated; juxta present 

8 Pos terio r edge of ventral plate of vinculum l"ics in posterior half of 
gen ital capsule; valve less than half length of capsule; forew ing 
with either white macula on costal and anal edges of fo rewing, o r 
with wide ochreous-yellow fascia 

- Posterio r edge of ventral plate of vinculum lies in anterior half of 
genital capsule ; vah'e more tha n half length o f geni tal capsule; 
forewing not marked by maculae or a fascia 

9 Anterior projection of vinculum deeply excavated; vesica of 
aedeagus with four 'teeth'; forewing with wide, ochreous-yellow 
fascia 

- Anterio r projection of vinculum with shallow excava tion; vesica 
of aedeagus with three large, finger-like projec tions and a sclero­
tized plate; fo rewing with small white maculae, onc on costal one 
on anal edge . 

10 Uncus as in fig. 40; transtilla with broad lateral arm and short 
ventral bar; aedeagus notably short and narrow in relationship 
to capsule 

- Uncus and transtilla not as fig. 40; aedeagus not so small in rela­
tionsh ip to capsule 

11 Genital capsule as wide as lo ng; uncus with pair of large ear-like 
lobes (fig. 27) 

- Genital capsule longer than wide; uncus without such lobes 
12 Gnathos approximately U-shaped . 
- Gnathos no t U-shaped . 

13 Gnathos with knob-like lateral process arising near tip of each 
horn ; ventral arm long; hindwing ycllow 
Gnathos with lateral processes at base of horns; ventral arm of 
transtilla no t long ; hindwing not yellow 

fl1tida- grou~ 
2 

iI/gens-group 
29 

8 

3 
4 
5 

lIigra/a 

pal/ida 

triU1!1jellica 

6 

Iragi/is 

7 

ampullala 

cdti/o/iel/a 

9 

10 

platyzona 

prolosemo 

pre/oriala 

11 

urhica 
12 
13 
15 

androf/avm 

14 



14 Transtilla with associated 'tooth' positioned in middle of valve 
(fig. 29); ventral arm pointed; vesica of aedeagus with single, 
large 'tooth ' and approximately rectangula r thickening . . . 

- Transtilla without associated 'tooth'; ventral arm rounded; vesica 
of aedeagus with three , thin , pointed spines and a triangular 
thickening . . . . . . 

15 Aedeagus much longer, or sl ightly longer, than genita l capsule . 
- Aedeagus less than length of genital capsule 

16 Aedeagus 11/2 times length of genital capsule; at base almost as 
wide as widest parr of capsule; forew ing dark brown with brigh t 
purple reflections 

- Aedeagus slightly longer than length of genita l capsule but not 11/ 2 
times its length, nor nearly as wide as widest part of capsule at any 
po int; forewing pale ochreous 

17 Coathos approximately H-shaped 
- G nathos not H -shaped 

18 Uncus with rounded lobes (fig. 20); ventral arm of tra nsdlIa 
pointing nearly laterally . 

- Uncus without such rounded lobes; ventral arm of transtilla 
reduced or not poiming nearly laterally 

19 Vesica of aedeagus with prominent spines posteriorly; gnathos 
without lateral processes . 

- Vesica of aedeagus with inconspicuous denticles arranged approxi­
mately in a ring; gnathos w ith clearly visible la teral processes. 

20 Lateral arm of transti ll a clearly present, pointed; anterior extension 
of vinculum long, deeply excavated so forming pair of large lobes 

- Lateral arm of transtilla virtually absent, or reduced to short, 
rounded lobes ; anterio r ex tension of vinculum very short, weakly 
depressed 

21 Forewing uniformly pale, not ir rorated . . . . . 
- Forewing dark or, if pale, irrora ted 

22 J uxta absent; aedcagus with ' teeth ' posteriorly on vesica 
- J uxta present; aedeagus without 'teeth' on vesica 

23 Forewing pale ochreous, irroratcd with dark scales 
- Forewing not as above 

24 Uncus with pair of well developed papi llae (fig. 2); forewing rather 
lightly irrorated 

- Uncus with papillae less developed (fig. 6) ; forewing heavily 
irrorated . 

25 Underside of forewing with streak of yellow scales . 
- Underside of forewing without streak of yellow scales. 

26 Forewing with incomplete si lve r fascia . 
- Forew ing wi thout a fascia 

27 Uncus bipapilla te; fo rewing generally w ith bright yellow tip. 
- Uncus bilobed rather than papillate; forewing not yellow at tip 

28 Uncus covered with denticles; anterior extension of vinculum 
rounded . 

- Uncus not covered with denticles ; anterior extension of vinculum 
depressed 

29 Valves broad. strongly produced inwardl y (fig. 51 ) ; juxta heavily 
sclerotizcd and of a characteristic shape; genital capsule as wide 
as long, trans rillae fused to form a V-shaped structure . . . 

- Valves narrow; juxta absent; genital capsule longe r than wide, 
transtiJlae not fo rmi ng a U-shaped st ructu re . . . . . . . . . 

30 Aedeagus less than length of genital capsule; anterior extension of 
vinc~lum large (fig. 49); forewing not inorated ; wingspan 
relatlvely large 9-10mm ...... .. . ........ . 

- Aedeagus approximately equal to, or longer than length of genital 
caps ule, anterior extension of vinculum shorter' forewing 
irrorated; wingspan not exceeding 6mm . ' 

obatbaJui 

dambeyivora 
16 
17 

t ra/anita 

po/gieteri 
18 
21 

hor/orum 

19 

20 

allophylito 

perplexa 

generalis 
22 
23 

rbynthosiella 
fluitla 

24 
25 

abulilolllttJ 

irrorala 
varii 

26 
parillarella 

27 
tharis/is 

28 

sa/aremis 

geranita 

lelabemis 

30 

illgtlls 

31 
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31 Acdcagus with character istic markings on vesica (fig. 50); anterior 
extension of vinculum weakly excavated; tcgumcn vcry large (lIIguJtiva/vo 

- Acdl!ugus with markings on vesica different from fig. 50; anterior 
extension of vinculum more deeply excavated ; tegumen not very 
large 32 

32 Gnathos: central ek:mcnt broad (fig. 43); transtitla with lateral arm 
broad . . cOJjiJ/olii 

- Gnathos: centr:!l clement n:lrfOW (fig. 46); tr:tnstilla with latcr:"!l 
afm less broad grell!jat! 

CHECK- LI ST Of SOliTilERN AFRICA:-': SPECIES OF STICI1IELLA SCHRANK 

The Jlllida-group: S. IIrbica (~ley rick) comb.nov. 
S, cbaris/is Viri S. tJlJdrojlavlIs spec. nov. 
S. a/JIIli/ollica spec.nov. .r. ahacbalfsi (Janse) comb.nov. 
S. parillare//a Vari S. pal/ida spec.nov . 
S. Jlllida (Meyrick) comb. nov. S. lIigrala (;-' leyrick) comb.nov. 
S, irroralo (Jansc) comb.nu\'. S. /ril1ll1ellictl spec.nov. 
S. vnrii spec.noy . S. dOlJlbeyit!ora spec.nov. 
S. ,~eralliea speenov. S. amplllia/a spec.nov. 
S. sa/arensis spec. nov. S. pre/oria/(] spec,nov. 
S. a//oph)'/ica spec.n()\". S. prolomlla (;-'Ieyrick) comb.nov. 
S. lra,~i/is spec.no\,. S. porph)'IHtla (i\!eyrick) comb.nov. 
S, /Jor/orulJI spec.nov. 
S. polgifleri spec. nov. 
S. er%lliea spec. nov. 
s. rh)'/le/Josie//a Vari 
S. p/aly;;olla \'ari 
S. ce/lifo/ie//a Vari 
S. ,generalis spec.nov , 

The iJ~~ens-group : 
S. COli/liM/is spec. nov. 
S' l!/I'JJ'iae spec. nov. 
s. il(~"'s (Meyrick) comb.nov. 
S. anglfs/ivalt'a spec.nov. 
S. letabensis spec.nov. 

S. p ,rp/exa (Janse) comb. nov. 

The FLUfDA-group 
In the males of the species of the Jlllida-group the gnathos has paired 

horns instead of a single, central element (compare e.g. fig. 2 wi th fig. 43); 
this character distinguishes the fillida-grolip from the illgms-group. The 
antenna does not generally extend to beyond the length of the forewing, 
However, this character is not very reliable (see appendix 1), 

StigmeLia charistis Vari 
Stigmella charistis Vari, 1963. Kotdot 6:71, pI. 1 :6; genitalia: text-figs. 5 & 12; 

mine: text-fig. 18. 

In addition to the type-series three further specimens, two males and 
one female, h., e been examined. In the males of these the yellow at the 
apex of the forewing is characteristically present, but it is absent in the 
female. However the genitalia of the female are typically those of c/Jaris/is, 
and the moth was reared from a larva feeding on the same plant as the 
larva from which one of the maJes was reared. 

Generally the very bright, yellow fore\':ing apex distinguishes c/;arislis 
from its relatives. However, as one of the females examined lacks this 
feature, the character is not certainly diagnosdc of the species. S. cbaris/is 
is larger and darker than the closely related abllliiollica with which it shares 
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a yellow, although nOt bright yellow, forewing apex and similar, although 
not identical, genitalia. In the male of cbaris/is the valves are slightly 
broader, the transtilla more robust and the veska of the acdeagus more 
strongly marked. The absence of silver patches on the fo rewing of 
ebaris/is distinguishes it from parillarella although the genitalia of these two 
species show them to be related. J. ebaris/is is much darker than flllida and 
the aedeagus is considerably shorter relative to the geni tal capsule than 
in er%llella, The absence of cornuri on the vesica of rhe aedeagus dis­
tingu ishes cbaris/is from in'ora/a. 

:\tATERIAI. EXA~HKED: The type-series from Umhlanga Rocks, Natal 
(see Vari, 1963); in TM. Additional specimens: SOUTH AFRICA : 
Transvaal, Louis Trichardt, Accession no. 1585, 1 ,; 20.iv.1955, 1 ~ 
19.iv.1955 (Vari); !(ruger National Park, 1 3 6- 15.v.1975 (Potgieter & 
Scobie); in TJ\1. 

BIOLOGY: Food-plant: G"rell'ia oeeiden/alis L. (Tiliaceae). 
11ine: In the sample of mined leaves from wh ich rhe type-series was 

reared the eggs were laid on the lower su rfaces and the larvae left the 
mine through the upper epidermis (Vari, 1963:72). Tn a large series of 
mined leaves bearing the same accession number as the two adults 
mentioned above the eggs are laid on the upper surface of the leaf. 
Amongst this series are two specimens from which the Ian ae have left 
from the lower surface. 

Stigme/la abutilonica spec. nov., text-figs. 2-4. 
EXTERKAL CHA RACTERS : 0 , 'i' (3,O- 4,4mm). Head-tuft ranging from 

ochreous to the more usual red-br<)\vn. Coilar and eye-cap off-white. 
Antenna grey-purple. Thorax and abdomen grey. Forewing pale ochre 
with bronze reflections, irrorated with brown-purple scales concentrated 
apically) the extent of irroratioo varying between individuals; fringe pale 
ochre at tip. Hindwing pale grey. I.egs almost white at tips. 

3-GF.~lTAl.lA (fig. 2) : Vinculum: ventral plate short; anterior extension 
short, weak ly excavated so forming a pair of points. Tegumen gently 
rounded. Uncus bipapillate. Gnathos: horns straight. Yake narrow, 
strongly curved apically. Transtilla with all elements thin; lateral arm 
long; ventral arm fairly long. Aedeagus ' / , length of genital capsule; 
vesica with a patch of denticulate cornuti and a small centrally placed 
thickening. 

'i'-GENITALlA (fig. 3): Apophyses relatively long. Corpus bursae covered 
with minute pectinations. 
RE~fARKS; The pale ochreous forewing, irrorated with brown-purple, 

and the small size of the moth, distinguish this species from its relatives. 
In the male the valve is sligh tly narrower, the transtilla less robust and 
the vesica of the aedeagus less strongly marked than in cbaris/is. The ab­
sence of silver patches on the forewing of alJIIli/onica distinguishes it from 
pm·;'~are//a. J. a/m/i/ollica is darker than the very pale flllida. The aedeagus, 
relatIve to the length of the genital capsule, is shorter than it is in ero/Qlliea 
and there are fewer cornuti on the vesica of the aedeagus than in irrorala. 

MATERIAL EXA"'NED: o -Holotype, SOUTH AFRICA : Natal, Um­
hlanga Rocks, Accession no. 2930, 5.vii.1968 (Vari); genitalia slide no. 
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10250; in TM; para types, data as holotype, 400 7-10.xii.1953 ; Accession 
no. 2953, 52)0, 93 <;'<;' 1- 11 .vii.1968 (Vari); in TM. 

BTOLOGY: Food-plant: A/Jlltiloll f!,Tflll tii A. Meeuse (Malvaceae). 
Mine (fig. 4) : An upper surface linear tract. Frass deposited as a narrow, 

central solid line. Larva exits through upper epidermis of leaf. 
Egg: laid on upper surface of leaf. 

Stigmella parinarella Viri 
Stigmella parinarella Vit ti, 1955. AIlII.Trol1fv.Mm. 22:337. pI. 24:3; genita lia : text­

figs. 10 & 21, mine: text-fig. 32. 

This species is distinguished from its known relatives (cbaris/is, abllli­
/ollica, flllida and irrorata) by the twO silver patches on the forewing. The 
lobes of the uncus are rather more rounded than pointed, and the valve is 
markedly swollen at the base. 

;>,lATERTAL EXAMTNED: The type-series (see Vari, 1955 :338) except for 
two para types one of which is deposited in the BI\!NH and the other in 
the NMHU. 
BIOLOGY: Food-plant: Parillari cap"", Harv . (Chrysobalanaceae). 

Mine: (Additional notes to Vari, 1955). An upper surface linear tract. 
Larva exits through upper epidermis of leaf. 

Stigmella fiuida (lIleyrick) comb.nov., text-fig. 5. 
Nepticula ftuida '\Icyrick, 1911. Ann. TrollftJ.Afllf, 2:236; Janse, 1948. The :'[orhs of 

Suuth Africa 4 :164, pI. 82:3, 87:8, 89:8, 93:6. 

,,-GENITALIA (fig. 5): Vinculum: Ventral plate of medium length; 
anterior extension excavated so forming pair of approximately triangular 
structures. Tegu men only slightly curved . Uncus bipapillate. Gnathos : 
horns short and straight; lateral and anterior processes fused to form 
large, triangular plate; horizontal element short. Valve gently arcuate, 
curving more strongly apically, bulbous basally. Transtilla: lateral and 
ventral arms robust; ventral arm relatively long; transverse bar morc 
narrow. Juxta in form of a small, curved, punctured plate situated between 
bases of valves. Aedeagus 3/, length of genital capsule; vesica with a 
\"eakly sclerotized thickening, cornuti absent. 

5i?- GENITALIA: Unknown . The only known specimen, which according 
to Meyrick's original description is a female, has lost its abdomen (Sattler, 
personal communication), 
RE~[ARKS: S. f/Ilida is related to cbaristis, abllti/omca,parinarellaanciirrorata . 

It may be distinguished by the off-white to very pale ochreous body and 
wings. The large triangular plate of the gnathos, formed by the union of 
the lateral and anterior processes, is a characteristic feature of the species. 

In the original description Meyrick made no type designation. Of the 
two syntypes on which he based his description, one, a male, is housed in 
the Transvaal Museum and the other, believed to be a female, is in the 
British Museum (Natural History). The male is here designated as lecto­
type. It is labelled as follows: 'Pretoria, 17.9.06, A.J.T. Janse; 4295; 
Neptictlla fltlida M., Type no . 114'; G [genitalia slide no.1 7240. 

MATERIAL EXA.\UNED: o-Lectotype, SOUTH AFRICA: Transvaal, 
Pretoria, TM type no. 114; Meyrick's number 4295, 17.ix.1906 (Janse); 
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in TM. Additional specimens: Pretoria, 355 10.xi.1911, 22.xi.1913, 
15.i.1915 (Janse); 2&5 7.i.1949, 19.viii.1952 (Vari); Potchefstroom, 15 
27.ix.1951 (Vari); Of cola co, Cyprus Farm, 15 20.ix.I960 (Vari); Suiker­
bosrand, Nature Reserve, 15 17.iii.1978 (Kroon); in TM. 

BIOLOGY: Unknown. 

StigmeLla irrorata (Janse) comb. nov., text-fig. 6. 
N epticula irrorata Janse, 1948. The ;\[oths of South Africa 4 :168 (partim) , pI. 82:7, 

88:13 (~-genitalia of lectotype), 90:2, 92:6. 

5 -GENITALIA (fig. 6): Vinculum: ventral plate s~ort, excavated anterior­
ly; anterior extension very short. Tegumen fairly wide. Uncus emarginat­
ed posteriorly so forming pair of short papillae. Gnathos : horns rather 
short, anterior and lateral processes forming an approximately triangular 
structure. Valve approximately triangular, slightly curved at tip. Trans­
tilla : lateral arm and transverse bar relatively long. Aedeagus just over 
half the length of genital capsule; vesica with row of cornuti running 
longitudinally for most of length, and a rectangular thickening. 

\?-GENlTALlA : Unknown. 
REMARKS : The well defined row of cornuti serves todistinguish irrorata 

from charislis, abtltilonica, parillarc//a and f1l1ida. The shape of the gnathos 
is characteristic. 

Janse referred to twelve specimens in his original description and 
stated that the 'types' are in the Transvaal Museum. One male and one 
female are each labelled as 'Type' and a further five as 'Cotype'. Of the 
remaining five specimens four arc females and one is a male. None of 
them bear a type label but I consider them to be part of the type series 
as they were in the collection under Janse's 'in'orala' label, and because 
the number of specimens and their label data agree with that recorded in 
the original description . The male syntype labelled 'Type No. 2370' is 
here designated as lectotype of irrorala because (1) the genitalia were 
figured by Janse in the original description and (2) Janse's description 
fits this specimen more closely than it does the others. The lectotype is 
labelled: 'Abachaus, S.W.A., May 43, G. Hobohm. Neplimla irrorata 
Janse 5, Type No. 2370, G.4950.' 

None of the paralectotypes actually belong to irrorata. The only male 
is a specimen of nigricapilella Janse, one female probably belongs to this 
species, and the remaining nine females probably represent vannifera 
Meyrick. None of them belong to Sligmelia species . They will be dealt 
with fully in a later paper. The label data of these paralectotypes is as 
follows : SOUTH WEST AFRICA: Abachaus, 6\?\? Type Nos. 2371- 2376, 
ix- x.1945, iv.1943 (Hobohm); 15 xi.1943 (Hobohm); 4\?\? ix.1943, ix.1945 
(Hobohm). 

MATERIAL EXAMINED : 5-Lectotype, TM type no. 2370; SOUTH 
WEST AFRICA: Abachaus, v.1943 (Hobohm); genitalia slide no. 4950; 
in TM. 

BtoLOGY : Unknown. 

Stigme/la varii spec. nov., text-figs. 7- 9. 
EXTERNAL CHARACTERS : 5, \? (4,0- 5,Omm). 5 Head-tuft ochreous. 

Collar and eye-cap off-white. Antenna, thorax and abdomen grey-brown 
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with purple and copper reflections . Forewing: upperside as antenna, 
thorax and abdomen; underside with streak of pale ochreous scales near 
base situated midway between costal and anal edges. HindwinO' light grey. 
Legs light purplish grey . <> 

~ As male but without pale ochreous scales on underside of forewing . 
O-GE"ITALIA (fig. 7): Vinculum- ventral plate of medium length; 

anterior extension excavated so forming pair of roughly triangular pro­
cesses . Tegumen gently curved posteriorly. Uncus weakly bilobed, 
sclcrotized laterally. Gnathos : horns stout and straight; lateral and anterior 
processes jointly fo rming a pair of roughly triangular plates . Valve 
excavated, ventral aspect broad, rounded apically; dorsal aspect strongly 
curved at tip. Transtilla: lateral arms srout, extending into triangular 
basal process; transverse bar formed by union of triangular process 
of each transtilla. Aedeagus 3/4 length of capsule; vesica with centrally 
placed arcuate thickening , cornuti absent. 

Q-GE:--:ITALIA (fig. 8): Ductus bursae encircled by ring of sclerotizations 
where it merges with corpus. Corpus bursae unmarked. 

RE\, fARKS : The 3-genitalia of this species are rather generalized: they 
haye no strikingly differential characters. The following combination of 
characters ma\' assist in identification: transtilla robust, valve excavated 
apically, caps~le rather wide. In the ?-genitalia a ring of denticulate 
marks, otherwise found only in er%m/fa amongst the species considered 
here, encircles the top of the bursa. The 3-genitalia shuw the species to 
be most closely related to irrorala; varii differs from that species through 
lacking the forewing 1rroratioos. 

The species is named after Dr L. Vari of the Transvaal ?',[useum. 
;lCHERIAL £".'''I:<''D : 3-I-Iolotype, SOUTH 1\FRICA : Transvaal, 

Brits District, Hartebeespoortdam, Accession no. 561, 4.ix.1952 (Vari); 
genitalia slide nu. 9919; in Ti\[; para types, data as holotype, 1" 4.ix .1952; 
Pretoria, Accession no . 57, 1:;: 8.xii.1948 (\'ari); Accession no. 395, 1: 
5.x.1951; Pretoria North 93:':, 13 ~ ¥ ix.1949 (va n Son); 233 26.i.1954 
(V.ri); in T;ll. 

BIOLOGY: food-plant: Croton gratissi"llIs Burch. var. JIIbgratissilJJlIs 
(Prain) Bum Dan (Euphorbiaceae). 

;lline (fig. 9): An upper surface linear tract. Frass deposited as a dark, 
central line throughout. Larva exits through upper surface of leaf. 

Egg: laid on upper surface of leaf. 

S tigmella geranica spec.no"., text-figs. 10- 12. 
EXTER"AL CHARACTERS: 3 , \? (3,8- 4,60101) . Head-tuft ranging from 

pale grey-brown to ochreous . Collar off-white. Eye-cap off-white to 
brownish-grey . Antenna, thorax, dorsal surface of abdomen, forewing 
and legs dark purplish-grey, with bronze and some purple reflections . 
Hindwing pale grey-brown. Legs becoming pale distally. 

O-GE;';ITA LIA (fig. 10): Vinculum: ventral plate bulging posteriorly 
between bases of valves; anterior extension of medium length, weakly 
excavated. Tegumen curved, swollen at ends. Uncus weakly bilobed. 
Gnathos: horns long, thin and slightly curved; horizontal element 
slightly swollen posteriorly. Valve relatively wide, gently arcuate, bul-
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bous basally with small point at tip. Transtilla: ventral arm fairly long. 
Aedeagus just under 3" length of genital capsule; vesica with pair of 
large 'teeth', a cluster of denticles posteriorly, and a centrally placed, 
arcuate thickening. 

<j'-GENITALlA (fig. 11): Corpus bursae unmarked . 
RE~IARKS : The species is dis tinguished from satarel/sis, to which it is 

very closely related, by the horizontal element of the gnathos, which is 
in the form of a protuberance, and by the absence of denticles on the 
uncus. Compared with those of /ragilis, the cl'-genitalia of gerallica lack 
the denticles coveri ng the uncus, and there is no sexual dimorphism in 
the external characters of ger(lIlica . The uncus of gcra1lica has flattened 
lobes at the apex rather than rounded ones as in hor/ol'lllJl. The transtilla 
also differs. S. <~/rallic{/ has a darker head-tuft and a smaller wingspan than 
allop0'/ica. In the male, the uncus and the valve of these two species arc 
of a slightly different shape, although, overall, the genitalia are very 
similar. 

i\IATERIAL EX.""NED: cl'-Holotype, SOUTH AfRICA: Natal, Everton, 
Accession no. 3404, 5.v.1975 (Y,hi); genitalia slide no . 9986; in TM; 
paratypes, data as holotype, 11cl',)', 14 \";' 5-9.v.1975; in Tr.!. 

BIOLOGY: Food-plant: Gerallilllll cf. plllchrulII Bruwn (Geraniaceae). 
l\line (fig. 12): A long, upper surface, linear tract remaining relatively 

narrow throughout length. Frass deposited centra lly; compact for entire 
length of mine. Larva exits through upper epidermis of leaf. 

Egg: laid on upper surface of leaf. 

Stigmel/a satarensis spec.nov., text-fig. 13. 
EXTER!'AL CHARACTERS: 0 4,4mm. ~ Unknown. 
cl'-GE"rTAuA (fig. 13). 
RE~IARKS: S. stliarclIJis is so similar to ~f!,eraJlica that only diagnostic 

features are recorded here. It differs from gero!!ico by the presence of den­
ticles scattered O\'er the uncus, anel by the shape of the gnathos. S. 
sa/anI/sis is also related to iragi/is. It is distinguished from that species by 
the anterior extension of the vinculum which is not excavated but round­
ed. The eye-cap of the male of J . sa/orellsis is not as heavi ly shaded as it 
is in Ira.~ilis. However, there is some weak shading. 

MATERIAL EXA'IINED : o-Holotype, SOUTH }\FRICA: Transvaal, 
Kruger National Park, Satara , 27.iii.1952 (Janse & Yari); genitalia slide 
no. 10025; in T11. 

BIOLOGY : Unknown. 

Stigmella allophylica spec.nov., plate 15:1, text-figs. 14-16. 
EXTERNAL CHARACTERS: " , <j' (5,0- 5,6mm): Head-tuft off-white, 

orange-ochre, red-brown or pale brown. Collar' and eye-cap off-white. 
Antenna purplish-grey dorsally, pale grey ventrally. Thorax, abdomen, 
forewing and legs purplish-grey, with bronze and a few purple reRections . 
Hindwing pale brownish-grey. Legs pale at tips. 

O-GEr-:ITALlA (fig. 14): Vinculum: ventral plate slightly curved pos­
teriorly; anterior extension reduced to a shorr thickened margin. Tegumen 
comprising an arcuate band, slightly swollen at ends. Uncus weakly 
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bilobed. Gnathos : horns and anterior processes approximately of equal 
length; lateral processes short. Valve wide, swollen at base. Transtilla 
robust; ventral arm long. Juxta narrow, elongate. Aedeagus just over ' /, 
length of genital capsule; vesica with inconspicuous denticles arranged 
roughly in a ring posteriorly, and with a centrally placed, arcuate thicken­
mg. 

\!-GENITALlA (fig. 15) : Ductus with small toothed-plate where accessory 
sac branches. Corpus bursae with a pair of long pectinate bands. 

REMARKS: This species is most closely related to geranica. Howeyer 
allophylica has a paler head-tuft and a larger wingspan than that species . 
The uncus and valve of the two species differ slightly in shape. The vesica 
of the aedeagus of geranica is marked with large 'teeth' in contrast to the 
inconspicuous rin g of denticles in a/lophylica. The presence of a juxta in 
allophyNca further distinguishes the species from geranica. 

MATERIAL EXAMINED: o-Holotype, SOUTH AFRICA : Natal, Um­
hlang. Rocks, Accession no. 2937 , 8. vii .1968 (Viri) ;. genitalia slide no. 
9847; in TM; paratypes, data as holotype, 300, lS\!\! 5- 14.vii.1968 (Viri) ; 
in TM. 

B IOLOGY : Food-plant: Allophylus natalensis (Sond.) De Winter (Sapin­
daceae). 

Mine (fig. 16) : An upper surface lineartract. Frass deposited as a narrow 
compact li ne in early part, later laid down as zig-zag arcs . Larva emerges 
from upper epidermis of leaf. 

Egg: laid on upper surface of leaf. 

Stigmella tragilis spec. nov., text-figs . 17-19. 
EXTERNAL CHARACTERS : (3,6-4,6mm). 0 Head-tuft off-white to pale 

ochreous . Collar dark purplish-brown. Eye-cap off-white, usually with a 
striking, dark purplish-brown patch posteriorly although this is absent in 
one specimen. Antenna dorsally dark pUi"plish-brown, ventrally pale. 
T horax, abdomen and forewing charcoal, with weak purple and bronze 
reflections. Hindwing grey. Legs a mixture of off-white and grey. 

\! As male except for : head-tuft reddish-ochre. Collar off-white. Eye-cap 
without dark patch. 

&,-GENITALIA (fig. 17): Vinculum: ventral plate bulging posteriorly 
between bases of valves; anterior extension fai rly short, weakly excavated. 
Tegumen in form of crescentic band. Uncus covered with denticles , 
posterior margin only very slightly depressed, not bilobed. Gnathos : 
horns long, thin and slightly curved; horizontal element in form of pro­
tuberance. Valve narrow, slightly bulbous at base. Transtilla with all 
elements thin; lateral arm long; transverse bar long and curved. Aedeagus 
' / , length of genital capsule; vesica with four large teeth posteriorly and a 
centrally placed arcuate thickening. 

\!-GENITALIA (fig. 18): Accessory sac with characteristic oval thickening 
where it branches fro m ductus bursae. Corpus bursae pectinate. 

REMAR KS: The species is most closely related to satarensis. It is distin­
guished by the dark patch on the eye-cap and the dark collar of the male. 
The valve is comparatively long and thin and the elements comprising 
the transtilla are very narrow. The female genitalia of tragiNs are charac­
terized by the oval thickening associated with the ductus. 
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MATERIAL EXAMINED: o-Holotype, SOUTH AFRICA: Natal, Margate, 
Accession no. 2995, 25.i.1969 (Vari); genitalia slide no. 10095; in TM; 
para types, data as holotype 1300, 41'1' 24-28.i.1969; in TM. 

BIOLOGY: Food-plant: Tragia durban'nrir Kuntze (Euphorbiaceae). 
Mine (fig. 19) : An upper surface linear tract. Frass forms an unbroken 

line in the early stages but is deposited as separate granules later. Larva 
exits through upper epidermis of leaf. 

Egg: laid on upper surface of leaf. 

Stigmella hortorum spec.nov., text-fig. 20. 
EXTERNAL CHARACTERS: 0 (4,0-4,4mm). Head-tuft, eye-cap and collar 

off-white. Antenna grey. Thorax, abdomen and forewing dark grey­
brown with bronze and purple reflections . Hindwing pale grey-brown. 
Legs pale grey. 

I' Unknown. 
O-GENITALIA (fig. 20): Vinculum : ventral plate bulging posteriorly 

between bases of valves; anterior extension short, weakly excavated, so 
forming two small, roughly triangular processes. Tegumen flat posterior­
ly, swollen laterally. Uncus with pair of rounded lobes. Gnathos robust; 
horns slightly curved; lateral processes short ; anterior processes long; 
horizontal element in form of protuberance. Valve of medium width, 
gently arcuate becoming more strongly curved towards tip; inner margin 
denticulate. Transtilla: ventral arm fairly short and pointing nearly 
laterally so being almost in line with transverse bar. Aedeagus 1/2 length 
of genital capsule; vesica with two short vertical rows of denticulate 
corn uti posteriorly, and a centrally placed ring-shaped thickening. 

REMARKS: The rounded shape of the lobes of the uncus is diagnostic of 
this species, and so is the near laterally projected ventral arm of the 
transtilla which gives the structure a fl attened appearance. The species 
seems to be most closely related to the four preceeding ones . 

MATERIAL EXAMINED: o-Holotype, SOUTH AFRICA: Transvaal, 
Kruger National Park, Pretoriuskop, 6- 7.iv.1952 (Vari) ; genitalia slide 
no. 10138; in TM; paratype, data as holotype, lJ 6-7.iv.1952; in TM. 

BIOLOGY: Unknown. 

Stigmella potgiete,; spec.nov., text-fig. 21. 
EXTERNAL CHARACTERS 0 (3,8mm) : Head-tuft reddish-brown. Collar 

? Eye-cap off-white; antenna greyish-purple. Forewing pale ochreous. 
Hindwing light grey to off-white. Legs grey. 

I' Unknown. 
O-GENITALIA (fig. 21): Vinculum: ventral plate of medium width; 

anterior projection short, weakly excavated so forming a pair of small 
papillae. Tegumen slightly swollen laterally. Uncus weakly bilobed. 
Gnathos: horns curved; anterior processes fairly well developed; hori­
zDntal element with small tongue-shaped projection. Valve excavated at 
tiP to form two small hooks. Transtilla : lateral arm long; ventral arm 
absent; transverse bar long and straight. Aedeagus approximately equal 
to length of gem tal capsule; pointed posteriorly; vesica with long sclero­
tIzed elements and an arcuate thickening. 
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RE~!ARKS : The projection of the horizontal element of the gnathos of 
this species somewhat resembles bortortltll, however the aedeagus is much 
larger, the ventral arms of the transtilla are absent, and the forewing is 
pale ochreous not dark grey-brown. 

The species is named after Mr J.H. Potgieter of the Transvaal Museum. 
!V[ATER IAL EXA"INED: o-Holotype, SOUTH AFRICA: Transvaal, 

Kruger National Park, Satara, 6.v.1970 (Viri & Potgieter); genitalia 
slide no. 10170; in T M. 
BIOLOGY: Unknown . 

Stigmella crotonica spec.nov., plate 15 :2, text-figs. 22- 24. 
EXTERNAL CIIARACTERS: '5, 'i' (3,6- 5,6mm). Head-tuft orange-ochreous. 

Collar dark brown with bright purple reflections . Eye-cap off-white. 
Antenna purplish-grey, with purple reflections. Thorax and abdomen 
dark brown, with copper and a few purple reflections. Forewing ground­
colour dark brown wi th bright purple reflections. Hindwing grey-brown. 
Legs dark brown with purple reflections, pale at tips. 

,3'-GE"ITALIA (fig. 22): Vinculum: ventral plate of medium length; 
anterior extension short, excavated so forming a pair of pointed papillae. 
Tegumen fairly large, rounded posteriorly. Uncus with corners of apex 
comprising a pair of pointed projections. Gnathos: horns long and thin; 
lateral processes short; anterior processes long. Valve excavated, front 
triangular in ventral view; back strongly curved at tip. Transtilla: ventral 
arm fairly long. Aedeagus large, approximately 11/ 2 times length of genital 
capsule, widening basally; vesica with long, longitudinally running band 
of carnud, anterior to which is a thickening. 

'i'-GENlTALlA (fig. 23) : Corpus bursae encircled by a ring of longitu­
dinally run ning, sclerotized markings near to point at which it meets 
ductus bursae, otherwise unmarked. 

REMARKS: The combination of bright purple reflections from the fore­
wing, the very long aedeagus, relative to the length of the genital capsule, 
and the papillate corners of the uncus are characteristic of er%llied. The 
ring of sclerotizations encircling the top of the corpus bursae in the 
female resembles those of varii; otherwise the two species are not similar. 
This ring of sclerotizations distinguishes the 'i'-genitalia of er%l/iea from 
other Stig1J/ei/a species considered in this paper. 

MATERIAL EXAMINED: o-Holotype, RHODESIA : l\Iount Selinda, 
Accession no. 1793, 20.iv.1956 (Viri); genitalia slide no. 10179; in TM; 
para types, data as holotype; 700, 2'i''i' 20.iv.- 3.v.1956; in TM. 

BIOLOGY : Food-plant: Crotoll sylvatiellS Hochst. (Euphorbiaceae). 
Mine (fig. 24): An upper surface linear tract. Frass fills early part of 

mine, later breaks up into separate grains. Larva exits through upper 
epidermis of leaf. 

Egg: laid on upper surface of leaf. 

Stigmella rhynchosiella Viri 
Stigmella rhynchosiella Vari, 1955. Al1n .Transv.MIIf. 22:338, pI. 24:4; genita lia: 

text-figs. 12 & 13; mine: text-fig. 34. 

The uncus of rbyllebosiella is rather similar to that of platyzol/a. However, 
in rbJllehosiella the valve is relatively much larger and the anterior extension 
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of the vinculum much shorter. The pale colour of the forewing of 
rbYllcbosiella resembles that of Jl1Iida, however, the genitalia are qu ite 
different and the two species ate not closely tela ted. The <;>-genitalia of 
rbynchosiella have characteristically long apophyses, the antetiores are 
longer than the posteriores. The pseuduncus (see Vari, 1955) of this 
species is here regarded as the uncus. 

MATERIAL EXAMI"'ED : The type-series (Vari, 1955 :339) excep t for two 
para types one of which is deposited in the B~lNH and the other in the 
NMHU. Additional specimens: SOUTH AFRI CA: Transvaal, Pretoria, 
Accession no. 161 , 4&C' 28, 30.vi.1949; Accession no. 175,435, 1<;> 18, 
21,23, 30.viii.1949; Accession no. 1661, 16', 2 ~ ';> 25, 26.v.1 955 (Vari); 
Pretoria North, Accession no. 2013, l ei' , 1<;> (abdomen missing) 7, 9.vi ii. 
1957 (\'ari) ; in TM. 

BtoLOGY: Food-plant: R bYllcbosia lIilens Benth. (Leguminosae) . 
Mine: an upper surface linear tract, 
Egg : laid on upper surface of leaf (compare Vori, 1955). 

Stigmella platyzona Vari 
Stigmella platyzona Vari, 1963. Koedoe 6 :67, pI. 1 :1; genita lia : text-figs. 1 & 7 ; 

mine : text-fig. 13. 

Although it has a similar uncus to rb)wcbosiella, plalY'?Olla is easily 
distinguished by the relatively small valve and the very long anterior 
extension of the vinculum. The wide, transverse, ochreous-yellow fascia 
of the forewing is characteristic. The length of the valve is inversely 
proportional to the length of the ventral plate of the vinculum. T his is 
why the a-genitalia of pla£yzolla resemble those of cellifolie/la. However, 
the uncus, gnathos and transtilla are different, and the anterior extension 
of the vinculum is deeply excavated in plal)'zolla. The forewi ng markings 
of the two species are also different. 

MATERIAL EXAMIKED: The type-series (Vari, 1963 :67). Additional 
specimen : SOUTH AFRICA, Transvaal, Sudwala Caves, 13 12- 13.iii. 
1974 (L. & G. Yari) . 

BtoLOGY: Food-plant: FiClis b1lrlldavyi Hutch., and FicllS species 
(Moraceae). 

For further details of the biology see \ 'ari (1963). 

Stigmella celtifoliella V'ri 
StigmeUa celtifoliclla Vari, 1955. A III1.Trollsv.MIfI . 22 :338, pI. 24:1 ; genital ia: 

text-figs. 11 & 20; mine: text -fig . 33. 

S. cellifoliella is one of the few South African species of epticulidae 
with a si lver fascia on the forewing, a characteristic fea ture of so many 
holarctic species. The distinguishing features found in the ,,-genitalia are 
as follows: anterior extension of vinculum long, excavated , although not 
as deeply as that of plalyzolla. Valve small, bulbous at base. Aedeagus 
swollen posteriorly, narrowing at anterior end. In general appearance the 
male genitalia are simi lar to platyzolla but the va lve shape, transtilla, 
gnathos and uncus differ. The silver fascia on the forewing of cellifoliella 
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further distinguishes the species from platyzolla which has a broad, 
ochreous-yellow fascia. In the female of ceiti/oli,lIa there are characteristic 
markings on the ductus bursae, and on the corpus bursae very near to 
the point at which it meets the ductus. 

The cubitus vein in the forewing is weak and not easy to see. However, 
it is definitely present and the venation is typically that of Stig",,/la. 

MATER IAL EXAMINED: The type-series (Vari, 1955 :338) except for two 
paratypes one of which is deposited in the BMNH and the other in the 
NMHU. Additional specimens: SOUTH AFRICA: Transvaal, Pretoria, 
Accession no. 99, l 'i' 18.i.1949; 1<;' 16.ix.1949; Accession no. 148, 13 
5.iv.1949; Accession no. 319,13 ii.1951; Accession no . 1665, I I! 14.vii. 
1955; Accession no. 1670, 1 I! 22.vii.1955; 1 I! l1.iii.1971; Accession no. 
3090, 1 I! 22.iii.1971; Accession no. 3603, 13, 1 I! 8.vii.1976 (Vari) ; Pretoria 
North, 13, II! 9.ii.1954 (Vari); 333 23 .x.I960 (van Son); Natal, Umhlanga 
Rocks, Accession no. 2946, I I! 5.viii.I968 (Vari); in TM. 

BIOLOGY: Food-plant : Celtis africalla Burm. (Ulmaceae). 
Mine : Additional notes to Vari (1955:338). It begins as a tract in the 

lower layer of the leaf. The larva then moves into the upper layers and 
the mine widens. It vacates the mine through the lower epidermis of the 
leaf. The initial part of the mine is frequen tly crossed by the later section 
of the tract. Frass almost fills the early part of the mine, but later becomes 
less tightly packed. 

Stigmella generalis spec.nov.) text-fig. 25. 
EXTERNAL CHARACTERS: J (4,4mm). Head-tuft ochreous. Collar and 

eye-cap off-white. Antenna pale grey-purple. Thorax and forewing 
greyish-brown with weak copper and purple reflections. Hindwing light 
brown. Legs missing from specimen. 

I! Unknown. 
3-GENITALIA (fig. 25): Vinculum: ventral plate of medium length; 

anterior extension very short, very weakly excavated . Tegumen in form 
of narrow, curved band. Uncus fairly short, with pair of small, ear-like 
lobes apically, and swellings baso-laterally. Gnathos robust, approxi­
mateJy H-shaped; horns and anterior processes forming a continuous 
element tapering cephalad. Valve broad, approximately triangular. 
Transtilla: lateral arm broad. Aedeagus ' / , length of genital capsule, 
flask-shaped; vesica "'jth characteristic spines posteriorly and an arcuate 
thickening centrally. 

REMARKS: This species has no particularly close relatives. Although the 
gnathos resembles plaO'zol/a, g,neralis is easily distinguished from that 
species by the lack of a fascia on the forewing and in the general appear­
ance of the 3-genitalia capsule. The uncus, and to some extent the gnathos, 
ofgmeralis resembles perpiexa. However, the absence of a juxta In generaiis, 
the general shape of the J-genitalia and the dark, as opposed to pale, 
forewing distinguish it. 

MATERIAL EXAMINED : 3-Holotype, SOUTH AFRICA: Cape Province, 
East London, viii .1946 (Clark); genitalia slide no. 5930; in TM. 

BIOLOGY: Food-plant: Rhus species (from label data), (Anacardiaceae). 
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Stigmella perplexa (Janse) comb. nov., text-fig. 26. 
Nepticula pcrplexa Jansc, 1948. The Moths of South Africa 4:172, pI. 83 :1,88:18, 

90 :9. 91 :3. 

~-GENITALIA (fig. 26): Vinculum: ventral plate short slightly bulging 
posteriorly in mid-margin; anterior projection long, deeply excavated so 
forming pair of large lobes. Tegumen narrow, not curved. Uncus wide, 
weakly bilobed. Gnathos approximately H-shaped, all elements of about 
the same width; anterior processes long although shorter than horns. 
valve with large bulbous base. Transtilla : lateral arm stout, each ter­
minating in roughly triangular swellings so that ventral arm is virtually 
absent; transverse bar formed by union of apices of triangular swellings. 
Juxta triangular at base from which a long element extends posteriorly. 
Aedeagus approximately '/2 length of genital capsule; vesica with pair of 
three-spine clusters posteriorly and a large, arcuate, centrally placed plate. 

'i'-GEKITALlA: Of uncertain identity (see below). 
RHIARKS : The ~-genitalia resemble those of geJIeralis and tlrbica. They 

are distinguished from both by the long, deeply excavated, anterior pro­
jection of the vinculum. The presence of a juxta, and the virtual absence of 
ventral arms of the transtilla show that perplexa is closer to urbica than to 
generalis. The length/breadth ratio of the genital capsule is & nsiderably 
grea ter in IIrbica than jr is in p erplexa. 

As the specimens of the type-series are in a relatively poor condition 
I am unable to definitely associate the only female para type of perp/exa 
with the males. The specimen certainly belongs to SliglJlella as the bursa 
copulatrix lacks signa and is covered with weak pectinations characteristic 
of the genus. It is labelled 'Abachaus. S.W.A., Feb. 43 G.Hobohm; 
NepliClila perp/exa Janse, Cotype No. 2394.'. 

MATERIAL EXA'IINED: ~-Ho lotype, TM type no. 2392; SOUTH 
WEST AFRICA: Abachaus, i.1944 (Hobohm) ; genitalia slide no. 7266; 
in TM ; para types, data as holotype, 1 ~ i.1945 (TM type no. 2393) ; 1 ~ 
xi.1945 (TM type no. 2395) . Additional specimen : SOUTH AFRICA: 
Transvaal, Potgietersrus District, Limburg, 1~ 19-21.xi.I968 (Vari) ; in 
TM. 

BIOLOGY: Unknown. 

Stigmella urbica (Meyrick) comb.nov., text-fig. 27. 
Nepticula urbica Meyrick, 1913. Ann, TraflItJ.lvJIII. 4:326 ; Janse. 1948. The !\"loths of 

South Afdca 4:177, pI. 86:1, 89:1, 91 :5. 

~-GENITALIA (fig. 27): Vinculum with lateral arms short and widely 
separated making capsule wider than long; ventral plate bulging posterior­
ly.; anterior extension short, excavated, so fo rming a pair of roughly 
triangular lobes. Tegumen comprising a narrow bar. Uncus with pair of 
ear-like lobes. Gnathos robust with horns curved; lateral processes tri­
angular; anterior processes comprising short thin elements. Valve 
excavated, roughly triangular in ventral view. Transtilla: lateral arm 
broad terminating in a swelling ; ventral arm absent; transverse bar 
formed by union of swellings of lateral arms. Juxta comprising a tri­
angular plate the apex of which is continued for a short distance as a thin 
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process. Aedeagus 4/5 length of genital capsule; vesica with t\ro pa irs of 
strong spines, onc pai r long the other short, and an arcuate thickening. 

'i' Unknown. 
REMARKS: The most characteristic feature of the o-genitalia of IIrbica is 

that the genital capsule is telatively wide compared with its length. The 
shapes of the transtilla and juxta resemble perplexa, but the anterior 
extension of the vinculum is much shorter and less deeply excavated in 
Jlrbiea. The spines on the vesica of the aedeagus of urbiea are much larger 
than those of perplexa. 

MATERIAL EXAM INED: -J-H olotype, TM. type no. 11 6; l\'leyrick's no . 
4890; SOUT H AI'RI C'\ : Tran" aal, Barber ton, 26.i.191 1 (Janse); 
genitalia slide no. 4028; in T l\!' 

BIOLOGY: Unknown . 

Stigmella androflavus spec.nov., text-fig. 28. 
EXTERNAL CIIARACTERS: a (3,8- 4,4mm). Head-tuft ochreous. Collar 

and eye-cap off-white. Antenna light purplish-grey. Thorax, abdomen 
and forewing greyish-brown with weak copper reAections. Hindwing 
with upper surface yello" . Legs off-white. 

'i' Unknown. 
a -GENITAl.IA (fig. 28): Vinculum: ventral plate fairly short; anterior 

extension short, weakly excavated. Tcgumen narrow, sl ightly swollen at 
ends. Uncus with sclerotized lateral elements that are produced into pair 
of papillae. Gnathos : lateral processes short, knob-like, arising near tips 
of horns; anterior processes very short and thin . Valve slightly arcuate, 
rather bulbous at base. Transti lla: lateral arm stout, expanding basally 
into triangular plate ,\·hich is extended into long ventral arm ; transverse 
bar formed by union of the triangu lar plates. ,\ edeagus 3/5 length of 
genital capsule ; vesica with arcuate, centrally placed thickening from 
which arises a pair of long, thin sclerites; cornuti absent. 

RDIARKS: S. alldrojluvlfS is known only from the male. T he species is 
characterized by' the yellow hind wings . This is almost certainly a feature 
of the male only; it distinguishes that sex from males of the related 
abaebulfSi. S . olldrojlOl'llJ is also distinguished from the latter by the position 
of the lateral processes of the gnathos, the ventral arm of the transtilla, 
which is longer in uIJdrojluvlIJ, the absence of the tooth associated with the 
lateral arm of the transtilla, and by the shape o f the valve. 

MATER IAL EXAMI"'ED: a -Holotype, SOUTH AFRICA : Transvaal, 
Pretoria, 17.xi.1948 (Vari) ; genitalia slide no. 5938; in TM; paratypes, 
data as holotype ; 3a 3 16.ix .1949, 31.i .1951, 26.xi. 1957 (Vari); in TM. 

BIOLOGY: Unknown. 

Stigmella abachausi (Janse) comb.nov., text-fig. 29. 
N epticllia abachausi Janse, 1948. The j\l oth$ of South Africa 4 :162 (partim), pl . 82 :1 , 

88:1 4,90:4,92:1. 
3-GENITAL" (fig. 29): Vincu lum: ventral plate narrow ; anterior exten­

sion of medium length, weakly excavated. Tegumen swollen at both ends, 
narrow in middle. Uncus sc1erotized apically and laterally , apical margin 
depressed. Gnathos: horns curved; lateral processes pointed; anterior 
processes absent; horizontal element thin. Valve arcuate, broad for 2/3 of 
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its length then narrowing sudden ly to tip. Transtilla with prominent, 
inwardly pointed 'tooth' arising from posterior part of lateral arm; 
lateral arm expanded basally into triangular plate ; vent tal arm short; 
transverse bar formed by union of triangular plates. Aedeagus 1/, to 3/. 
length of genital capsule. Vesica with large swollen spine and a pair of 
smaller ones posteriorly, and a cemrally placed, arcuate thickening. 

)1-GE~ITALlA: Of uncertain identity (see below). 
REMARKS: The 'tooth' associated with the transt illa in the male is a 

characteristic feature of abacbat/si. Although related to S. pallida, abacballSi 
is clearly distinguishable (see under pallida below). 

In the original description Janse did not designate type material but 
stated ' ... 966 and 10)1;>, in collection Transvaal Museum ... ". He 
labelled one male and one female 'Type' and eight others 'Cotype'. All 
these are syntypes according to the Code. I have found a further 11 
specimens under Janse's abachollsi label in the collection. These, together 
with the tcn specimens bearing type labels, makes 21, two more than the 
number of specimens originally mentioned by Janse. The specimen 
labelled 'Cotype No. 2353' was not collected on a date given in the des­
cription. Another specimen, without hindwings or abdomen, is consider­
ably darker than anr of the other specimens. I t was photographed by 
Janse (1948, pI. 92:1 ) and bears a handwritten label 'Ph'. Although this 
specimen does not bear a type label it clearly belongs to the type series. 
Apart from this specimen only those 10 specimens with type labels 
(seven males and three females) can be justifiably considered as syntypes. 
Of these, twO of the males were incorrectly labelled as females by Janse. 
The genitalia show that the female synt)'pes appear to belong to two, or 
possibly three, species. Which, if any, actually represent abacballsi (assum­
ing abacballsi to be the species of which the 6-genitalia are fi gured by 
Janse) is not known. 

The male labelled 'Type' is here designated lectotype. It is housed in 
the Transvaal Museum and bears the following label data : 'Abachaus 
S.W.A. [South West Africa] Jan . 1944, G. Hobohm'. 'NepliCIIla abacballsi 
Janse 6 Type No. 2346.', 'G. [genitalia slide no .] 7247' . I consider the 
following paralectotypes either misidentified or of uncertain identity: 
SOUTH WEST AFRICA: Abachaus; 1)1 v.1943, ('Co type' No. 2354); 1)1 
ix .1 945 ('Cotype' No. 2355); 1 ex. xi.1 945; 1)1 x.1945 ('Type' no. 2347) 
(Hobohm); in TM. 

MATERIAL EXAMtNED: 6-Lectotype (see above), in TM, paralectotypes, 
locality as lectotype; 16 xi.1943, 16 x.1945, 206 ix.1945, 10' xi. 1945, 16 
vi.1943 (Hobohm); type nos. 2346, 2348- 2353; in TM. Additional speci­
mens : SOUTH AFRICA: Transvaal, Kruger National Park, Satara, 1el' 
27 .iii.1 952 (Janse & V,\ri); Soutpansberg District, Kairo (Farm no . 212) , 
16 22- 27.iii.1978 (Kroon); in TM. 

BIOLOGY: Unknown. 

Stigmella pal/ida spec.nov., plate 15 :3, text-fig. 30. 
EXTERKAL CHARACTERS: 6 , )1 (4,4-5,8mm). Head-tuft pale ochre. 

Collar and eye-cap off-white. Antenna grey. Thorax pale ochre. Abdomen 
grey. Forewing yellow to ochre. Hindwing greyish-brown. Legs grey and 
ochre. 
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O'-GE"ITALIA (fig. 30): Vinculum: ventral plate of medium length, 
deeply excavated so forming pair of lobes. Tegumen in form of a curved 
band. Uncus broad, rounded at apex, with pair of papillae. Gnathos 
approximately H-shaped ; horns gently curved j anterior processes shorter 
than horns. Transtilla : ventral arm absent. Aedeagus approximately 
length of genital capsule, relatively wide; vesica with large patch of denti­
culate cornuti and a curved arcuate plate. 

~-GENITALIA: Description as nigra/no 
REMARKS: The 0'- and <jl-genitalia of this species resemble those of 

nigra/a. S . pal/ida is most easily distinguished from that species by the 
colour of the forewing which is yellow to ochre rather than very dark 
fusco us. In po/lido the length/breadth ratio of the :)'-genitalia capsule is 
greater than that of nigro/a, the anterior extension of the vinculum is more 
deeply excavated, the uncus is slightly wider and the gnathos has a 
different shape. 

MATERIAL EXA'lINED: O'-Holotype, SOUTH AFRICA: Cape Province, 
Worcester, Fairy Glen, 15- 19.x.I966 (Viri & Potgieter); genitalia slide 
no. 10208; in TM; paratypes, data as holotype, 20'] (abdomen missing 
from one of these), 4'i''i' (abdomen missing from one of these); in TM. 

B roLOGY: Unknown. 

Stigmella nigrata (Meyrick) comb.nov., plate 15 :4, text-figs. 31- 33. 
Nepticula nigrata Meyrick. 1913. Allll.TrallSlI.Allf1. 3:326; Janse, 1942. The Moths of 

South Africa 4:170 (parl i'll), pI. 82:6, 86:6, 87:9, 89:6, 9, 92:2. 

EXTERNAL CHARACTERS: 0', 'i'. (Additional remarks to Janse, 1942): 
Forewing of some specimens with weak, white postmedial maculae one 
on costa and one on posterior edge. 

O'-G ENITALIA (fig. 31): Vinculum: ventral plate narrow; lateral arms 
'luite widely separated so making capsule rather wide; anterior extension 
short, weakly excavated. Tegumen comprising a broad, rounded band. 
Uncus rounded apically with pair of lateral, rod-like thickenings the 
apices of which are swollen and outwardly sinuate. Gnathos approxi­
mately U-shaped, horns gently curved; anterior processes absent. Valve 
deeply excised, approximately triangular in ventral view; back of valve 
arcuate. TranstiUa fused with opposite member so forming a continuous, 
U-shaped band; ventral arm absent. Aedeagus approximately equal to 
length of genital capsule, wide; vesica with a large, irregular patch of 
denticulate cornuti and a curved, centrally placed thickening. 

'i'-GENITALIA (fig. 32): Apophyses: a small papilla arises from posterior 
edge of the segmental band that joines the anteriores . Accessory sac of 
ductus bursae covered with spicules. Corpus bursae heavily pectinate. 

REMARKS: In the male the shiny black scales on the underside of the 
forewing and the upper and undersides of the hindwing distinguish 
nigrata from the closely related pal/ida. 

Meyrick (1913 :326) cites his material as follows: '\'('aterval Onder 
(Janse); in November, one specimen'. This specimen is therefore the 
holotype. Janse (1948 :1 70) stated that there is a 'type' from Abachaus 
South West Africa. He labelled it as female, type number 2379. How­
ever, it cannot be a type and it is, in any case, a male of prolosemfl (see 
below) not a fema le of nigra/a. 



107 

MATERIAL EXAMINED: 3-Holotype, SOUTH AFRICA: Transvaal, 
Waterval Onder, 19.xi.191O (Janse); in TM; genitalia slide no. 4027. 
Additional specimens. SOUTH AFRICA: Transvaal, Pretoria, Accession 
no. 3187, 1233, 7n 23, 25.v., 8, 28.vi., 29, 31.viii., 4, 7, 8, 9.ix.1972 
(Vari); Accession no . 96, 13 , I \, 19, l1.i .1949 (Vari); Accession no. 815, 
13 22.vii.1953 (Vari); 13 5.xi.1923 (Janse); 13 13.xii.1966 (Vari); Pretoria 
North, 13 ix.1949 (van Son); 1<;' 9.ii.1954 (Vari); Barberton District, 
Nelshoogte Fotestry, 13 24- 25.ii.1972 (Potgieter & Jones); Kruger 
National Park, Satara, 233,1 <;' 27.iii.1952 (Janse & Vari), 230' 6.v.1970 
(Vari & Potgieter); Pretoriuskop, IS 24- 25.iv.I968 (Potgieter & Goode). 
Cape Province: Yan der Kloof, P.K. Ie Roux Dam, 13 19- 25.x.1970 
(Snyman & Jones). SOUTH WEST AFRICA: Abachaus, 233 iii.1943, 
13 i.1944, 333 xi.1949 (Hobohm) . 

BIOLOGY: Food-plant: ZiZiplJIIs IJIIIC/·Ollatll.r Willd . (Rhamnaceae). 
Mine (fig. 33): An upper surface linear blotch. Larva exits through 

upper epidermis of leaf. 
Egg: laid on upper surface of leaf. 

Stigmella triumfettica spec. nov., text-figs. 34- 35. 
EXTERNAL CHARACTERS: 3 (3,6mm). Head-tuft ochreous-brown. Eye­

cap off-white. Collar grey-brown. Antenna grey-purple dorsally, pale 
below. Thorax, abdomen and forewing grey-brown with weak bronze and 
purple reflections. Hindwing grey. Legs pale ochre to off-white. 

<;' Unknown . 
3-GENITALIA (fig . 34): Vinculum: ventral plate of medium width; 

anterior extension rather deeply excayated so forming pair of large lobes. 
Tegumen narrow in middle, swollen at ends. Uncus with apical margin 
slightly depressed. Gnathos robust; horns curved; lateral and anterior 
processes short; horizontal element stout. Valve swollen at base, gradually 
narrowing towards tip. Transtill.: ventral arm long. Aedeagus 1/, length 
of genital capsule; vesica with three long spines appearing to arise from 
centrally placed, ring-shaped thickening, and a pair of arcuate, toothed 
plates. 

REMARKS: The uncus, gnathos and valve of this species are rather 
generalized. The strong spines and the ring-shaped thickening on the 
vesica of the aedeagus are characteristic. 

MATERIAL EXAMINED: 3-Holotype, SOUTH AFRICA: Transvaal, 
Pretoria District, Derdepoort, Accession no. 2049, 21.iv.1958 (Vari); 
genitalia slide no. 9926; in TM. 

BIOLOGY: Food-plant: Trillt!lfetta species (Tiliaceae). 
Mine (fig. 35): An upper surface linear tract. Frass deposited as a com­

pact, central line in early part of mine, later breaking up loto zig-zag arcs. 
Egg: laid on upper surface of leaf. 

Stigmella domheyivora spec.nov., text-figs. 36- 38. 
EXTERNAL CHARACTERS: 3 , \' (4,2- 4,8mm). Head-tuft ochreous. Collar 

and eye-cap off-white. Antenna dark purplish-grey. Thorax, abdomen and 
forewing dark purplish-grey with bronze and purple reflections. Hind­
wing pale greyish-brown. Hindleg purplish-grey, tarsi pale. 
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3-GENITALIA (fig. 36) : Vinculum: ventral plate short; lateral arms 
long, making capsule elongate; anterior extension very long, not ex­
cavated. Tegumen narrow in middle, swollen at ends. Uncus with corners 
extended as papillae. Gnathos U-shaped; horns long and straight; lateral 
processes short and stout; anterio r processes very small. Valve approxi­
mately triangular, divided into pair of small projections apicall y. Trans­
tilla fai rly stout; lateral arm terminating in approximately triangular 
swelling; transverse bar formed by union of one corner of each of these 
swelling . Aedeagus approximately ' /3 length of genital capsule, narrow 
for anterior 2/3 then widening; vesica with pair of strong spines arising 
from a triangular thickening with a further pair of large spines, and single 
shorter ones, at apex. 

'i--G EI' ITALIA (fig. 37) : Genital openi ng flanked by a pair of weakly 
sclerotized plates . Corpus bursae unmarked. 
RE~IARKS : The shape of the anterior extension of the vinculum, the 

gnathos and the aedeagus are characteristic of this species. T he presence 
of large spines on the vesica of the aedeagus resemble those of Iri'I7Jifeltica 
only superficially. 

MATERIAL EXAMINED: 3 -Holotype, RHODESIA: Umtali , Accession 
no. 1912,7.\'.1956 (Vari) ; genitalia slide no. 10094; in Ti\f; paratypes, 
data as holotype, 3Jo'. 2'i'\' 7, 9.v. 1956 (Vari); in TM. 

B IOLOGY: Food-plant : DOlilveya species (Sterculiaceae). 
Mine (fig. 38): An upper su rface tract. Frass deposited as a narrow line 

throughout. Larva exi" through upper epidermis of leaf. 
Egg : laid on upper surface of leaf. 

Sligmella ampul/ala spec. nov., text-fig. 39. 
EXTERNAL CHARACTERS: 3 (3,8mm). Head-tuft ochreous. Collar and 

eye-cap off-white. Antenna dark grey-pu rple. Thorax and abdomen dark 
grey-brown. Forewing dark grey-brown with bronze reflecti ons and a 
white, postmedial fascia which has shining silver reflections. Hi ndwing 
pale g rey-brown. Legs grey and buff. 

'i' Unknown. 
3-GENITALIA (fig. 39) : Vinculum with ventral plate of medium length; 

anterior extension deeply excised so forming a pair of spine-like processes. 
Tegu men (?) comprising a large weakly sclerotized plate with pair of 
associated flask-shaped pouches. Uncus wide at base, narrowing gradually, 
truncated; lateral margins sclerotized. Gnathos: horns straight and short, 
lateral processes large. Valve wide at base, narrowing sudden ly about 
half v:ay to '\Pex ; apex divided into two small points. Transtilla with 
lateral arm expanded into approximately triangular plate; ventral arm 
fairly long; transverse bar formed by uni on of triangular plates. Aedeagus 
approximately 3/, length of genital capsule; , "esica with large, ill-defined 
scattering of com uti, and a centrally placed thickening. 

RE"ARKS: The species is known from a single male specimen. T he 
shape of the gnathos and the presence of flask-shaped pouches are diag­
nostic of ampul/ala. 

MATERIAL EXAMINED: 3 -Holotype, SOUTH AFRICA : Transvaal, 
Kruger National Park, Punda Milia, 6- 15.\" .1 975 (Potgieter & ScobIe) ; 
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genitalia slide no. 9912; in TM. 
BIOLOGY: Unknown. 

Stigmella pretoriata spec.nov., text-fig. 40. 
EXTERNAL CHARACTERS: 0 (S,4mm). Head-tuft cream. Collar and eye-cap 

off-white. Antenna pale grey. Thorax, abdomen and forewing grey-brown 
with weak bronze and purple reflections. Hindwing pale grey with some 
brownish scales . Legs pale grey-brown. 

!i' Unknown. 
O-GENITALIA (fig. 40): Vinculum with ventral plate of medium length; 

anterior extension deeply excavated so forming pai r of large, pointed 
processes. Tegumen in form of a thin bar, not curved. Uncus bipapillate. 
Gnathos roughly H-shaped, horns slightly longer than anterior processes; 
lateral processes short . Valve curved gently for most of length, more 
strongly curved apically; apex with small characteristic knob. Transtilla : 
lateral arm broad; ventral arm short; transverse bar short. Juxta (?) 
roughly in shape of a parallelogram. Aedeagus II, length of genital 
capsule; vesica with pair of short spines posteriorly and a centrally placed 
thickening. 

REMARKS : This species, known from a single male, may be recognized 
by the unusual shape of the uncus and the wide lateral arm of the transtilla. 
The aedeagus, relative to the size of the genital capsule, is small compared 
with other Stig""lIa species . 

MATERIAL EXAMINED: o-H olotype, SOUTH AFRICA : Transvaal, 
Pretoria, IS.ix.1945 (Janse); genitalia slide no. 10129; in TM. 

BIOLOGY: Unknown. 

Stigmella protosema (Meyrick), comb.nov., text-fig. 41. 
Nepticula protosema Meyrick, 1921. Ai'1;, Trailf/J.Mus. 8:140; Janse, 1948. The 

Moths of South Africa 4 :175, 1'1. 83:3, 87:10- 11 , 92:4. 

6'-GENITALlA (fig. 41): Vinculum : "entral plate very large, posterior 
margin bulging slightly posteriorly; anterior extension excavated so 
forming a pair of lobes. Tegumen narrow. Uncus with pair of large, 
sclerotized lateral elements. Gnathos : horns fairly short. Valve excavated; 
back of each produced inwardly and fused to its opposite member to 
form a large, roughly triangular process, the apex of which is bifurcate. 
Transtilla: ventral arm long; transverse bar widely separating valves. 
Aedeagus just less than length of genital capsule; vesica with four large, 
finger-like processes and a centrally placed, arcuate thickening. 

~-GENITALIA : Of uncertain identity, see below. 
REMARKS: The most notable feature of protosellla is the large, roughly 

triangular process associated with the valves. The uncus, the large ventral 
plate of the vinculum, and the finger-like pwcesses of the vesica of the 
aedeagus are also characteristic. 

The holotype is in a poor condition. Nevertheless, the white macula 
on the costal edge of the forewing, referred to by both Meyrick and Janse, 
is clearly v isible. Some of the other specimens that I have identified as 
belonging to pr%sema do not have such a patch and so this character 
cannot be considered to be diagnostic of the species. The genital ia of 
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female specimens I suspect of belonging to this species have a papilla 
associated with the apophyses. However, this is also a feature of Iligrata 
(see above), and thus the identity of the female of protof'lIId remains 
obscure. 

MATERIAL EXAMINED: 3-Holotype, SOUTH AFRICA: Pretoria North, 
12.iv.1917 (Swierstra), type no. 2396; genitalia slide no. 4954; in TM. 
Additional specimens : SOUTH WEST AFRICA : Abachaus, 333 iii, v, 
viii. 1943 (Hobohm) ; Abachaus, 16', paralectotype of abachallsi, xi.1945 
(Hobohm). SOUTH AFRICA: Transvaal, Kruger National Park, Lower 
Sabi , 10 26.iii.1952 (Janse & Viri); Satara, 300 6.v.1 970 (Viri & Pot­
gieter); Skukuza, 233 7.v.1970 (Viri & Potgieter); Potgietersrus District, 
Limburg, 10 12.xii.I963 (Viri). Cape Province, Heidelberg District, 
Grootvaderbos , 13 4-6.xi.1966 (Viri & Potgieter). RHODESIA: Lundi, 
10 2- 5.iii.I964 (Viri & van Son); in TM. 

BIOLOGY: Unknown. 

Stigmella porphyreuta (Meyrick) comb. nov., text-fig. 42. 
Nepticula porphyreuta ,\ lcyrick, 1917. AIIII.S.Ajr. l\/II! . 17 :13; Janse, 1948. The 

J\loths of South Africa 4: 173, pI. 88: 17 and 90:9 (o-gcnilaJia of lectotype). 

Meyrick's two type specimens were deposited in the South African 
Museum, Cape Town. According to Janse (1948) they were mounted on 
the same block of pith. One of these specimens got severely damaged by 
pests . Janse prepared a slide of the genitalia of the other specimen (a male) 
which he figured and provided a photograph. J\lr Prins of the South 
African Museum sent me this slide ancl informed me that the rest of the 
specimen had been destroyed by museum beetle. Thus the only existing 
materia l of porphyrellta is the genitalia slide prepared by Janse. As the 
specimen is clearly that figured by Janse (1948), who stated that it was 
one of ~feyrick's original specimens, it is here designated as lectotype. 
The genitalia are mounted on a microscope slide labelled 'NeptiClila 
porphyreJIta J\leyr. Type, S.A. Museum'. Although this is the only material 
of the species known to me it is clear that porpl!),reuta is a valid species. 

Unfortunately I received the specimen too late to incorporate the in­
formation in the key and in the body of the manuscript, so rhese details 
are given here. 

O-GENITALIA (fig. 42): Vinculum: ,"entral plate of medium length, 
slightly bulging posteriorly; anterior extension excavated so forming a 
pair of large lobes. Tegumen narrow. Uncus bipapillate. Gnathos rela­
tively small; horns fairly short, horizontal element weak. Valve triangular, 
less than half length of genital capsule. Transtilla: lateral arms extending 
into triangular processes; transverse bar formed by union of triangular 
process of each transtilla. Aedeagus approximately ' /2 length of genital 
capsule; vesica with eight stout cornuti and a pair of larger tooth-like 
sclerotizations posteriorly . 

REMARKS: S. porphyreuta may be distinguished from the other species 
in the f!uida-gro up by the characteristic sclerotizations at the anterior end 
of the aedeagus and the relatively small gnathos. The uncus resembles 
cbaris/is an~ its relatives but porpl!)lrmta djffers from these species in having 
relatively small valves. Meyrick notes that there is a silv~ry-\Vhite 
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fascia on the fo rewing in the specimens. This further distinguishes 
porphyrettta from all the species in this paper except for eeltifo/ie/la and 
alllpul/ala . 

The INCENS-group 
In the male of the species of the ilt~eJ/s-group, the gnathos has a single, 

central element instead of paired horns (compare e.g. fig. 43 with fig. 2). 
This character distinguishes the species from those of the J1l1ida-group. 
The antenna extends to beyond half the length of the fo rewing. 

Stigmella conjinalis spec.nov., plate 15 :5, text-figs. 43-45. 
EXTERNAL CHARACTERS: 0 , 'i' (5,4- 6,Omm). Tuft on front of head 

mainly red-brown with some off-white hairs ; tuft on vertex off-white. 
Collar off-white. Eye-cap off-white, irrorated with purplish scales particu­
larly posteriorly. Antenna grey. Thorax and abdomen grey. Forewing : 
upperside off-white, heavily irrorated with fuscous; underside with base 
of fringe yellow. Hindwing light grey. Legs off-white with dark patches. 

O-GENITALIA (fig. 43) : Vinculum : ventral plate large bulging posterior­
Iy; anterior extension bilobed. Tegumen curved, fairly wide. Uncus 
large, bipapillate. Gnathos comprising single, large, tongue-shaped 
medial pro jection with pair of shorter lateral processes. Valve narrow 
throughout length. Transtilla: la teral arm fairly stout; ventral arm short; 
transverse bar narrow. Aedeagus approximately 11/4 times length of 
genital capsule ; vesica with longitudinally running band of spine-like 
cornuti in posterior half. 

'i'-GEl'':ITALtA (fig . 44): Anal papillae attenuated to form ovipositor. 
Apophyses: long and without basal plates ; anteriores extending beyond 
posteriores posteriorly and total length greater than that of posteriores, 
anteriores slightly thicker. Accessory sac of ductus bursae very large, 
covered wi th spicules. Corpus bursae lightly pectinate. 

R E)'fARK S : S. cOllftllalis is closely related to greJviae, bur is distinguished 
from it by the stouter gnathos in the male, and the weaker spines on the 
accessory sac in the female. The forewing is morc heavily irrorated in 
conjilJaiis than in greu'iae . 

T he apophyses of the 'i'-genitalia of this species, and those of the next, 
are attenuated to form a short, pointed ovipositor reminiscent of that of 
S. rbYllchosiella; Vari (1955 :339) suggested that the shape of the ovipositor 
in the latter is an adaptation to laying eggs on the epidermis of the hirsute 
leaves of its food-plant. 

MATERIAL EX AMINED: o-Holotype, RHODESIA: Beit Bridge, Acces­
sion no. 1940, 13.v.1956 (Vari); genitalia slide no . 10098; in TM; para­
types, data as holotype; 10 10.v.1 956, 10' 2n 12.v.1956, l 'i' 13.v.1956, 
l 'i' 16.v.1956 (Vari). SOUTH AFRICA : Transvaal, Kruger National 
Park, Lower Sabi, 10 26 .iii.1952 (Janse & Vari); in TM. 

BtOLOGY: Food-plant: D01llbeya speci es (Sterculiaceae) . 
Mine (fig. 45): As gTelI'iae except that frass is always spread around base 

of blotch. Sometimes the linear part of the mine is not visible. 
Egg : laid on lower surface of leaf. Pale and conical; not dark and elip­

tical which is usual in the Nepticulidae. 
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Stigmella grewiae spec.nov., text-figs. 46-48. 
EXTERNAL CHARACTERS: 5, 'i' (4,4-4,6mm). Tuft on front of head 

orange-ochreous; tuft on vertex ochreous tinged with red-brown. Eye­
cap off-white with a few fuscous scales in the case of t\\'o males. Collar 
off-white. Antenna, thorax and abdomen dark grey. Forewing ochreous, 
irrorated with greyish-purple scales that tend to be concentrated apically. 
Hindwing lead grey . Legs ofl~white with dark grey patches . 

6-GENITALIA (fig . 46) and I'-GENITALlA (fig. 47): Descriptions as for 
cOllftnalis except for certain diagnostic features (see Remarks, below). 

REMARKS: This species is closely related to confinalis. In the male the 
tegumen is rounded posteriorly and not straight as in cOlljinalis. In grcwiae 
the papillae on the uncus are closer together and the central element of 
the gnathos is much thinner. In the female the spines of the long accessory 
sac associated with the ductus bursae are larger than they are in cO!lftnalis. 

MATERIAL EXA MINED: J-Holotype, SOUTH AFRICA : Natal, Balgo­
wan, Yellowwoods, Accession no. 2746, 22.i.1965 (Vari); genitalia slide 
no. 9894; in TM; paratypes, data as holotype, 15 22.i.1965, 31'1' 20.i .I 965 
(Vari). Cape Province, Langebos, Alexandria, Accession no. 1429, 15 
15.xii.1954 (Vari); in TM. 

BIOLOGY: Food-plant: Grewia occidenlalis L. (Tiliaceae). 
Mine (fig. 48): A linear-blotch . The frass is not always deposited around 

the base of the blotch as in cOllfi"alis, but extends into it. 
Egg: laid on lower surface of the leaf. 

Stigmella ingens (Meyrick) comb.nov., text-fig. 49. 
N epticula ingens i\leyrick, 1913. Ann, Trallfv,lIlUJ. 3 :327; Janse, 1948. The l'vloths 

of South Africa 4:167, pI. 83 :8, 85:1- 6. 86:3. 89:3. 93:5. 

5-GENITALIA (fig. 49): Vinculum : ventral plate large; lateral arms long 
and close together making genital capsule long and narrow in appearance; 
anterior extension long, excavated, so forming a pair of lobes. Tegumen 
in form of cun'ed band. Uncus rounded, sclerotized apically and laterally, 
with pair of ear-like lobes . Gnathos: deeply excised at base. Valve rela­
tively broad. Transtilla robust, lateral arm long; ventral arm virtually 
absent. Aedeagus approximately ' / , length of genital capsule; vesica with 
pair of small spines, a patch of cornuti and a small curYed thickening. 

I'-GENITALlA: No females have been examined by me. 
R EMAR KS: The long anterior extension of the vinculum, the base of the 

gnathos and the shape of the uncus distinguish ingens from the other species 
in the illgClls-group. The moth is exceptionally large for a nepticulid. 

Although Meyrick referred to only three specimens in his original 
description there are apparently five specimens of illgem in existence with 
label data corresponding to Meyrick's original citation. Three of these 
are in the TM and Dr Sattler informs me that there are two in the BMNH. 
One of the males housed in the TM, which also bears one of Meyrick's 
identification-number labels, is here designated as lectotype. It bears the 
following label data: 'Donkerhoek, 9.10.1910, A.J.T. Janse, Neptictlla 
in gens M. Type No. 122'. Meyrick's identification no. '4843'. Meyrick's 
handwritten label adds 'N. ingells 4843'; genitalia slide no. 7243. The two 
specimens in the BMNH are the paralectotypes. 
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MATERIAL E.'{AMINED : 3-Lectotype, SOUTH AFRICA : Transvaal, 
Donkerhoek; in TM, for details see above. Additional specimens: Data as 
lectotype, 263 (Janse); in TM. 

BtoLOGY: Unknown. 

Stigmella angustivalva spec.nov., text-fig. 50. 
EXTERNAL CHARACTERS : 3 (5,8mm). Head-tuft ochreous tinged with 

red-brown. Collar and eye-cap off-white. Antenna purplish. Thorax, 
abdomen and forewing pale ochreous irrorated with a few purplish-brown 
scales. Hindwing light grey. Legs pale ochreous ; tatsi mixed with grey. 

'i' Unknown. 
a-GENITALIA (fig. 50) : Vinculum: ventral plate fairly large; anterior 

extension short, weakly excavated so forming a pair of lobes . Tegumen 
large, comprising broad band, extending laterally beyond lateral arms of 
vinculum. Uncus rounded, with small notch apically. Gnathos: central 
projection long and thin. Valve long and very narrow. Transtilla: ventral 
arm long. Aedeagus large, approximately same length of genital capsule; 
vesica with pair of large curved horns apically, four others nearer middle 
and a large curved thickening. 

R EMARKS: The very narrow valve, the long, thin central process of the 
gnathos and the markings on the aedeagus distinguish this species from 
the others in the illgcJJs-group . 

MATERIAL EXAMI"ED: 3-H olotype, SOUTH AFRICA: Cape Province, 
van der Kloof, P.K. le Roux Dam, 19- 25.x .1970 (S nyman & Jones) ; 
genitalia slide no. 10147; in TM. 

BIOLOGY: Unknown. 

Stigmella letabensis spec. nov., text-fig. 51. 
EXTERNAL CHARACTERS: " (4,5mm). Head-tuft ochreous tinged with 

red-brown. Collar and eye-cap off-white. Antennae, thorax, abdomen 
and forewing pale ochreous . Underside of forewing pale brown. Hind­
wing pale brown-grey. Legs very pale ochreous . 

'i' Unknown. 
a-GENITALIA (fig. 51): Vinculum: ventral plate of medium length; 

lateral arms widely separated so capsule, at widest part, is as v;:ide as long; 
anterio r extension short, weakly excavated so forming pair of small rather 
rounded lobes. Tegumen comprising a fairly broad band. Uncus weakly 
bilobed, lateral and apical margins sclerotized. Gnathos : central pro­
jection narrowing rapidly from triangular base to form finger-like pro­
jection. Valve large, base forming 45" angle with posterior margin of 
ventral plate of vinculum. Transtilla approximately U-shaped; ventral 
arm absent. Juxta \X'-shaped, heavily sclerotized. Aedeagus approxi­
mately 3/. length of genital capsule; vesica with arcuate thickening. 

REMARKS: The shape of the valve and the juxta, together with the small 
length/width ratio of the capsule distinguish ietabensis from the other 
species in the il/gells-group. The U-shaped transtilla is also characteristic. 

MATERIAL EXAMINED: 3-Holotype, SOUTH AFRICA: Transvaal, 
Kruger National Park, Letaba Camp, 28.iii.1952 (Janse & Vari); genitalia 
slide no. 10146; in TM. 

BIOLOGY: Unknown. 
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APPENDIX 1: Taxonomic characters 
EXTERNAL CHARACTERS: They are mostly based upon colour, which is 

virtually valueless for indicating relationships between species. Closely 
related species are frequently quite differently coloured and marked 
whilst unrelated species, even in different genera, may be similar. 

HEAD-TUFT: The description refers to the tuft on the front of the head 
and the vertex, 

COLLAR: Colour. 
EYE-CAP : Colour. 
AN TENNA: Besides colour, a further character used is whether the antenna 

extends beyond, below, or to half the length of the forewing. Antenna 
length varies between members of the same species, and frequently the 
tips of the antennae are broken off: consequently the exact length cannot 
be measured. For these reasons, the taxonomic value of this character is 
limited . It is referred to in the diagnoses of the species groups. 

THORAX: Colour. 
ABDOMEN: The description refers to the uppers ide unless otherwise 

stated. The underside is pale medially. 
FOREWIN G: The description refers to the upperside unless otherwise 

stated. 
HIN DWING: The description refers to the upperside unless otherwise 

stated. 
LEGS: Colour. 
d'-GEJ".:ITA LI A: They are by far the most important structures for deter­

mination of relationships of the various species, and for their diagnoses; 
this also applies to genera. The complex of characters available from the 
genitalia is the major one by which the family has been classified in the 
holarctic; the present work is no exception. 

Workers on the Nepticulidae have generally followed Beirne (1945) in 
their terminology. Although it is unlikely that all the terms used by 
Beirne are homologous with those similarly named in the Ditrisia (see e.g. 
Klots in Tuxen, 1970), for practical purposes many of Beirne's original 
terms are used in the present paper to describe the c -genitalia. These terms 
will be readily understood by other workers on the family. In addition 
some further terms have been proposed in this paper in order to shorten 
otherwise lengthy descriptions of certain characters. 

VINCULUM: This is a large structure comprising lateral arms, a vt'ntral 
pial, and an anlerior exlellsion (see fig. 5). The posterior edge of the ventral 
plate is regarded as being slightly depressed anteriorly unless it is stated 
as bulging posteriorly. The anterior extension is usually excavated to a 
greater or lesser degree, so forming a pair of lobes. 

SACCUS : The 'saccus' sensll Beirne (1945) does not appear to be the true 
saccus i.e. an invagination of the vinculum. The term is avoided in the 
present paper. 

TEGUMEN: In Slig11l,l/a this structure articulates with the caudal end of 
the lateral arms of the vinculum. In most genera with a (ring-shaped' 
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vinculum (see Beirne, 1945) the tegumen is extended caudad to form a 
pseuduncus. 

UNCUS : In genera with a ring-shaped vinculum, and a pseuduncus, the 
true uncus may be absent (membranous according to Beirne) or in the 
form of a characteristic, inverted V -shaped structure e.g. combretella, sec 
Vari (1955) . 

GNATHOS: It is represented by two main types in the Nepticulidae. In 
one case (see fig . 2) there are paired hams projecting posteriorly from 
which usually arise smaller lateral processes further up the horns. The base 
(horizontal dellJel/l) varies in size and there is usually a pair of a1lterior 
processes, extending below the base, of variable length. In the other type 
there is a single, undivided process and a pair of shorter, arcuate lateral 
elements. This second type of gnathos is widespread in the family: it is 
characteristic of most genera . • \Ithough the first type is usual in StiglJl,//a 
the second form is also represented in a fe w species. I consider the gnathos 
with the single central element to be primitive (plesiomorphic) to the 
derived (apomorphic) one with the paired horns . 

VALVE : The descriptions are based on the ventral aspect. The valves 
have not been bent back to reveal their inner surfaces, which is the con­
ventional method of display in mOst other Lepidoptera; such a process 
is prevented, in nepticulids, because the transtilla usually joins the valves 
tightly so that bending them back leads to distortion of the genital 
capsule. By differential focusing of the microscope the 'back' (dorsal 
aspect) of the valves can be distinguished from the ventral aspect. In lateral 
aspect the rounded, shell-like nature of the structures can be seen. Often 
the apex of the valves is excised, sometimes forming an irregular division 
into what Beirne called a rounded 'cuiller' and a pointed 's tyle'. In other 
species there is no such division. The terms cuiller and style are not used 
in the present work although many authors have followed Beirne. 
According to IGots 'style' was first applied to the valves of the Hesperiidae 
by Rambur in 1837. It is unlikely that such a structure is homologous 
with the style (semu Beirne) in the Nepticulidae. To use this term might. 
imply a similarity to a term with a different meaning in the Ditrisia. 

TRA "STILLA: The transtillae generally join the base of the valves tightly 
Often, the three elements that comprise each transtilla, namely the 
transverse bar and the lateral and ventral arms, together form a roughly tri­
angular structure that fuses with its opposite member e.g. fig. 7. 

JU. ·TA : It is unlikely that this is homologous ,,·ith the structure of that 
name in the Ditrisia. 

AEDEAGUS: Relative size and markings on vesica. 
\'-GENITALIA: They provide generic characters in the Nepticulidae, 

and to a certain extent, specific ones . The most useful characters are the 
sclerotizations of the ductus bursae and the corpus bursae. 

APOPHYSES: The posterior apophyses (posteriores) are those that extend 
furthest posteriorly. They are the pair situated in the middle when the 
genitalia are viewed ventrally, and are nearly always longer and thinner 
than the alJteriores. Unless otherwise stated the posteriores may be assumed 
to be longer than the anteriores. For a discussion of these, and other 
structures of the \'-genitalia, see Mutuura (1972) . 

DUCTUS BURSAE: Usually has a membranous accessory sac which is often 
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difficult to see. The ductus merges imperceptibly with the corpus bursae. 
In some species of StiglJl,//a, and particularly in other nepticulid genera, 
the ductus has various associated sclerotizations . 

CORPUS nURSAE: In StigllJelJa this may be pectinate, and the pectinations 
may be concentrated into a band, or pair of bands, or oval patches. In 
some species from the holarctic there is a concentration of heavily 
sclerotized spines. 

MINES : Characters from the mines are of particular value in identifica­
tion. The behaviour of the larva is manifest in the shape of mine it pro­
duces. The surface on which the egg is laid and the surface of the leaf 
from which the larva' emerges are generally invariable for each species. 

MINE PATTERN: Tract or blotch or a combination of the two. 
FRASS: Nature of deposition of grains. 
EGG : Whether laid on rhe upper or lower surface of the leaf. 
LARVA: The surface of the leaf fro m which it leaves the mine. 
Amongst the Nepticulidae are found bark, fruit and leaf-petiole miners 

in addition to leaf-miners . ~\s yet, no species have actually been reared 
from these other sources in Southern ~\frica. 

\X'ING-VENA1'ION : The venation of the forewing in particu lar is a major 
source of characters for defining genera. 

T ABLE 1: Food-plants of StiglJlella species . 

Abu/iloll )?,ralflii 
Allopb)'lils lIololenni 
C dtis aJritano 
Croton gralil1inJIIJ var. mbgralissimll.f 

" ry/voliclff 
Dom/;~J'a species 

" species 
Piau spp. 

" burlldalJ)'i 
Geral1ium cf. pulcbrum 
Crewia occiden/alis 
Parinari capmu 
Rhus species 
RbY1:Cbosia lIi/eli t 
Tra,g/(J durbOlwuit 
TrilllJljella species 
ZiZipblli 11J11CrOllalm 

S. abutilollica 
S . alloply lica 
S. cellifoliella 
S. varii 
S. (rolollica 
S. d01JJbeyiIJora 
S. cOllfiJl.dis 
J. p/pty,{ol1a 
S. p/afJ'tolla 
S. geral!i(a 
5, charitlis, S. gre/piae 
S. paril/orella 
S. gtl!eralis 
5. rbYllcbotiella 
S. tragi/is 
S. triuI!Jjel/i(a 
5. nigra/a 
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FIGS . 1. Sfiglllel/o, wing-venation of genus. 2- 4. S. abutflollico spec. nov. 2. a-genitalia . 
3. ¥,-genitalia. 4. Leaf-mine. 5. J .fiffid{/ (J\Icyrick), d'-genitalia . 6. S. irrorala (Janse), 
d'-genitalia. Scale-lines all D,lmm unless otherwise indicated. 
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FIGs. 7-9. S. tJorU spec. nov. 7. d'-genita lia. 8. ~.genitalja. 9. Leaf-mine. 10-12. S . geranica 
spec. nov. 10. d"-genitalia. 11. ~-genita lia. 12. Leaf-mine. Scale-lines all D,imm. 
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FIGS. 13. S. sa/arensi! spec. nov., a-genitalia. 14-16. S. allophylicQ spec. nov. 14. 0-
genitalia. 15. 5?-genitalia. 16. Leaf-mine. Scale-lines all O,lmm. 
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FIGS. 17-19. S. tragili! spec. nov. 17. d'~gcnitalia . 18. ,¥·genitalia. 19. Leaf-mine. 20. S . 
hor/ormll spec. nov., a-genitalia. Scale-lines all a,tmm. 
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FIGS. 21. S. polgieteri spec. nov .• a -genitalia. 22-24. S. crolonho spec. nov. 22. &,.genitalia . 
23. ~-genjtalia. 24. Leaf-mine. Scale-lines all 0,1 mm. 
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FIGS. 25. S. gtnero/is spec. nov., d"-genitalia. 26. S. perplexa Oanse), o -genitalia. 27. S . 
IIrbifO (Meyrick), o-genitalia. 28, S. androflavlIs spec. nov., o-genitalia. 29. S . 
abochousi (Janse), a-genitalia. Scale-lines all O,lmm. 
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FIGS . 30. S . pallida spec. nov., .j-gcnitalia. 31- 33. S . nigra/a (Meyrick). 31. o-genitalia 
. 32. ~-genitalia . 33. Leaf-mine. Scale-lines all D, l mm. 
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FIGS. 34-35. S. Irimnjettico spec. nov. 34. d'~genitalia. 35 . Leaf-mine. 36- 38. S. dom­
beyivora spec. nov. 36. a-genitalia. 37. ~-genital ia. 38. Leaf-mine. Scale-lines all 
O, l mm. 
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FIGS. 39, S. ampullala spec. nov., a -genitalia. 40, 5 . pre/oriala spec. nov., d'-gcnitalia. 
41. S. protouma (Meyrick), d'-genitalia. 42. S. porphyreula (Meyrick), a -genitalia. 
Scale-lines all O,lmm. 
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FIGS. 43- 45. S. cOl1fillali! spec. n()v, 43. a -genitalia. 44 . ~-gcnita J ia. 45. Leaf-mine. 
Scale-lines all 0,1 mm. 
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FIGs. 46- 48. S. grell·int spec. nov. 46. i -genitalia. 47. '.;-gcnital ia. 48. Leaf-minc. Scale­
lines all O,lmm. 
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F IGS. 49. S. illgtlls (J\ lcyrick) , d-gcnit:.dia. 50. S. (JIigJlJliro/va spec. nov .• o·genitalia 51. S. 
leinbenliI spec. nov., a-genitalia. Scale-lines all O,lmm. 



PLATE 15. 
1. Sli/!,1JJella allopbilica spec. nov. 2. S, erOfonita spec. nov. 3. S . pallida spec. nov. 4. S . 

lIigro/(1 (Meyrick), o. S. S . COl1jiJ1oJiJ spec. nov. Illustrations: Mrs P.M. Prowse. 
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ABSTRACT 

A new species of Nepticulidae is described and a key to the species of 
Ec/oedemia from southern Africa is provided. Some observations on the 
skeletal anatomy of the species and of E. nigrimacu/a (Janse) are recorded. 
This information is compared with that accrued from some morphological 
studies of other primitive Lepidoptera. 

INTRODUCTION 

Most published work on the Nepticulidae is confined to descriptions of 
species and genera based mainly on colouration, genitalia and wing venation 
of the adult. Some observations on the morphology of the imagine of a new 
species of ECloedemia and on E. nigrimacu/a (Janse) have been recorded in 
this work. They are presented firstly as a startingpoint for comparative work 
on the structure of nepticulid - moths, in order to critically examine the 
internal classification of the family, and secondly to document information 
for comparison with that from studies on other primitive moths. The 
morphological work is by no means an exhaust ive treatment. 
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TAXONOMY 

Key to the species of £c/oedemia of southern Africa 

I. Male genitalia: valve long, extending to apex (most caudial point) of 
pseuduncus, excavated inwardly (Fig. II); hindwing of male with 
elongate, thickened patch along basal part of costa; forewing mainly 
ochreous with only a few fuscous scales ................... .... nigrimocula 

Male genitalia: valve short, extending only to base of pseuduncus, not 
excavated inwardly; hindwing of male without elongated, thickened 
patch on costat forewing grey or with many fuscous scales ........ 2. 

2. Male genitalia: pseuduncus appears to be thickened in ventral view; 
valve relatively broad, inwardly projecting process points at right-angles 
to anterior-posterior axis of valve (see Fig. 5); vinculum with anterior 
extension deeply excavated. Female genitalia : ductus bursae with ring-
shaped sclerite. Larva feeds on Commiphora africana .......... . moun; 

Male genitalia: pseuduncus not so thickened; valve relatively narrow, 
inwardly projecting process points at 45° to anteri or-posterior axis of 
valve (Fig. 12); vinculum with anterior extension not deeply excavated. 
Female genitalia: ductus bursae with associated scler'ite not ring-shaped. 
Larva feeds on Commiphora pyracanrhoides ........... commiphorella 

Ectoedemia mauni .spec. nov. 

ADULT (Fig. 15): Wingspan 4,2-5,0 mm. &' Head-tuft pale. ochre. 
Antenna: eye-cap off-white; flagellum grey-purple. Thorax charcoal grey. 
Forewing grey with a very few, pale ochreous scales. Hindwing pale grey­
brown. Abdomen: dorsal surface charcoal grey. 9' As male except for greater 
number of pale ochreous scales on thorax and forewing: 

Male genitalia (Figs. 5-8, 10): Vinculum: anterior extension rather deeply 
excavated; ventral plate narrow. Tegumen extended into blunt pseuduncus. 
the ventral surface of which is thickened , hood-like in lateral view, and with 
a strong central thickening. Uncus absent. Gnathos well sclerotized . W­
shaped. Valve extending to base of pseuduncus, relatively broad , with an 
inward process caudally which points at right-angles to the anterior­
posterior axis of valve. Transtilla well sclerotized . Aedeagus slightly longer 
than genital capsule. 

Female genitalia (Fig. 13): Anal papillae broad. Bursa copulatrix: ductus 
with ring-shaped sc1erotization; corpus large with pair of signa reticulata. 

LARVA: Head-capsule shaped as in Figure 16. Larva forms a linearleaf­
mine on Commiphora africana (A. Rich .) Eng!. (Burseraceae) (Fig. 14) that 
resembles that made by £. commiphorella (see Scobie, 1978a). In the early 
stage frass almost fills the mine. The mine broadens considerably later. 

PU PA (Fig. 17): Spines on dorsum of abdominal segments 2-8 large, and 
densely covering surface. 

This is a drab, greyish moth. The male genitalia most closely resemble 
those of £. commiphorella Scobie (for figure see Scobie, 1978a). They can 
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be distinguished from those of the latter by the unusual · thickening on the 
pseuduncus, the shape of the valve (compare Figs. 10 and 12), and the more 
deeply excavated anterior extension of the vinculum. The flat-topped hairs 
on the posterior edge of the pseuduncus of commiphorella are absent in 
mauni. In the fema le the sclerotization associated with the ductus bursae is 
ring-shaped in mauni and not like this in commiphoreJ/o. 

The specimens were collected as larvae by the writer during a field-trip to 
the Okavango Swamps in January 1978. All were mining leaves of 
Commiphora ajricana bushes growing in sandy soil ~Iose to the edge of the 
Swamps. 

MATERIAL EXAMINED. d-Holotype, BOTSWANA: 15 km N. of 
Maun, 27-29,i.1978, M.J. Scobie, accession number 3708. Paratypes: ,}dd, 
59. data as holotype. All specimens housed · in the Transvaal Museum. 

There is a male from South Africa with identical genitalia to those 
of the specimens from Maun, but with the antennae and forewings pale 
ochreous with a few fuscous scales, and hindwings a pale grey. This 
specimen bears the following label data: 'Limburg, Tv!. [Transvaal], 
Potllietersrus Distr. 19-2I.xi.1968, L. Vari'. It is not included in the type­
series of mauni. 

MORPHOLOGY 

METHODS 

Examination of the skeletal anatomy of adults of E. mauni and E. 
nigrimacu/a was undertaken on specimens macerated in KOH. There was no 
need to so treat the limited amount of type-material of nigrimacu/a as I 
recently received additional specimens of this species. Some other 
nepticulids, and specimens of other monotrysian families referred to in the 
text , were treated -in the same way. 

The specimens from which the larval head-capsule and pupal spines are 
illustrated were prepared from exuviae salvaged from nepticulid cocoons. 
The head-capsule and the whole pupal 'skin ' were soaked in a solution of 
KOH, stained , and mounted on slides. Pupal exuviae were inflated by 
jetting water from a syringe into them so that the spine-bearing abdominal 
segments were not squashed together. Abdominal spines are clearly visible 
and vary considerably in size and in number within the family. 

OBSERVATIONS ON THE SKELETAL ANATOMY OF E. MAUNI AND £. NIGH/MACULA. 

" EAD. Tne head is approximately oval (Figs. 18, 19) and the compound 
eyes are almost as high as the head-capsule. The "eye-index" (Powell, 1973) 
was 1,2 for a specimen of £ maun; and the "inter-ocular index" (Davis, 
1975a) was 1,3 for a specimen of mauni and 1,5 for one of nigrimacu/a. The 
frons / clypeus and vertex are rough-scaled; the scales forming the tuft on the 
former arise from a large circular area (Fig. 18). The 'tuft' on the vertex is 
actually constituted by two adj!,cent patches of scales; these patches can 
only be distinguished by examining the denuded head-ca psule. 

A pair of raised cuticular patches, presumed to be chaetosemata are 
present on the dorsum of the head. Ocelli are absent. The post-occipital 
sulcus is prominent (Fig. 19). Subgenal processes are much reduced. 
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·Both the scape and the pedicel ·(Fig. 1'8& of the antennae are larger than the 
segments of the flagellum; the scape forms a large eye-cap covered with 
flattened scales. There is a re-inforcement around the base of the antenna 
which is C-shaped rather than in the form of a complete ring. The pedicel is 
much smaller than the scape. The flagellum is filiform and the last segment 
conical (Fig. I.); the other segments of the flagellum are approximately 
rectangular. Each bears a ring of scales inserted at the base, and a ring of 
peg-like sensillae arises from near the apex. The antennae extend just 
beyGnd halfway along the forewing. The number of segments (scape and 
pedicel included) varies in mauni from 25 to 31 , and in nigrimacula fro'm 29 
to 32. 

:'The ' labrum is reduced to. a pair of well-sclerotized pilifers. The 
epipharynx (Fig. 21) is membranous and triangular. There are no 
mandibles. The maxillary palps are five-segmented, the relative I.ngths of 
tliese 'segments in nigrimacula being approximately I: I: 1,7:3,7:2,5. There is 
,, 'bend between the third and fourth segments, and the divisions between the 
first and second. and second and third segments are weak., Segments four 
and five bear prominent sensillae down the sides and at the tip. The galeae 
form a proboscis about threequarters the length of the head-capsule. The 
stipes/ cardo is rather membranous; I am not able ·to distinguish these 
elements from one another. The labial palps are three-segmented and widely 
separated at their bases (Fig. 20). They bear three sensillae at the tip in a 
shallow pit (organ of von Rath). The boundary between the prementum and 
the postmentum is not visible. 

The bottom of the sucking pump is a prominent, thickened plate (Fig. 22) . 
The membranous hypopharynx is club-shaped (Fig. 23) and covered with 
small spines. 

The tentorium lacks dorsal arms . The corporotentorium is prominent 
(Fig. 19). 

The lateral cervical sclerites (Fig. 2) ·Iack a posteno-medial suture. 

THOR AX. The prothorax is small and m.ostly obscured by the mesothorax 
in dorsal view. The patagia are prominent. The mesonotum is bent down 
anteriorly. In dorsal view the ratio of the length of the mesothorax to that of 
the metathorax is approximately 1,4: I. The tegula IS .shaped as in Figure 3. 
The cephalic margin of the scutum of the meta thorax is exposed mesally and 
is not concealed by the scutellum. The "metascutal zone" (Common, 1969) 
or "hol.ding area" (Kuijten, 1974), a patch of minute curved spines on each 
side of the metasculum, is extensive. . 

The coxae of the forelegs are moveable, whereas those of the mid legs and 
hind legs are fused to the sternites. The tibial spur formula is 0,1-2; the pair 
o.cspurs on the midtibia are terminal (distal) and unequal in length. On the 
hind tibiae are two pairs of unequal spurs, one terminal and the other just 
pelow the midpoints of the tibiae (Fig. 24). 

the wings are aculeate; aculei ar~ most clearly obs.erved. ~t the borders of 
.the wings. There is a strong frenulum in the male, arising from the base of 
the hind wing, that catches into a retinaculum comprising some hook-like 
spines on the costa of the underside of the forewing (Fig. 26). In the female 
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there is a row of costal bristles near the base of each forewing; the well­
defined, costal retinaculum found in the male is absent. 

A jugal lobe is present in both the male (Fig. 25) and the female of E. 
mauni: it is better defined in the male. This structure is also clearly visible in 
the male of E. nigrimacu/a (no females available). 

The wing venation of Ectoedemia is figured by Scobie (l978a). 

A BDOM EN. Abdominal sterna and terga are weakly sclerotized. Only the 
posterior part of sternum t is thickened. It comprises a narrow band (Fig. 
4). 

In the male, tergum 8 bears a pair of lateral patches from each of which 
arises a tuft of ochreous scales. The shapes of the genital components are 
useful for species diagnosis; they are described above. In ventral view the 
pseuduncus in mauni appears to be thickened. It appears like this because it 
is in the form of a hood-like extension of the tegumen as can be seen in 
lateral view (Fig. 7). The structure should not be confused with a true uncus. 
A schematized diagram (Fig. 9) of thc uncus of a kind found extensively in 
the family, but not in Ectoedemia, shows how the pseuduncus and the uncus 
are usually situated. The ejaculatory duct enters the aedeagus 
lateromedially. 

In the femalc, sternum 4 bears a pair of fenestrae (see Davis, 1975b for 
Neopseustidae and 1978 for Eriocraniidae). These lie very close together 
ncar the anterior edge of the sternum. They are not easy to see in the 
Ncpticulidae mainly because the surrounding sternum is so weakly 
sclcrotized. Each window is similar in appearance to those in Davis' 
photograph of Apop/ania chi/ensis Davis (Neopseustidae). 

The female genitalia are monotrysian. There is no cloaca - the ovipore 
opens independently from the alimentary canal. Thc anal papillac form a 
broad , flat posterior edge to the abdomen; there is no piercing ovipositor. 
Sternum 7 is large and curved upwards so that the genital opening and the 
anus, although terminal, are situated more dorsally than ventrally. The 
anterior apophyses are joined at their bases by a sclerotized band that runs 
around the end of the abdomen. 

The internal canal df the spermatheca in mauni is spiral, a condition not 
universal in the Nepticulidae (see Dugdale, 1974). 

DISCUSSION 

The degree to which the structures described in the morphology section, 
above, varies with that of other nepticulid species awaits further 
comparative study. Most of the features probably vary between families 
rat her than within them. The morphological work presented here was done 
with particular reference to the stud ies of Davis (1975b and 1978) and 
Kristensen (l968a and b) on certain families of Dacnonypha, and Brock 
(1971) who, in his work on the Ditrysia, also referred to the structure of 
primitive moths. In addition to these sources of comparison I personally 
examined representatives of a few other families of the Monotrysia. 



40 ANNALS OF THE TRANSVAAL MUSEUM 

Eye-size, relative to the size of the head-capsule is reasonably supposed to 
be related to time of flight (Powell, 1973). Powell's "eye-index" is the ratio of 
the maximum eye-diameter to the height of the head measured from the 
antenna I base to the base of the frons l clypeus, Powell found that in night­
flying Ethmiidae the range of the index was approximately 0,9-1,2 whilst in 
diurnal species it was about O,7-{),8. The figure of 1,2 for E. mauni shows the 
relative eye-size to be high. Nepticulid species have been observed flying at 
dusk and have frequently been taken at light traps during the night. No 
information about flight-time is available for E. mauni. 

The figures for relative eye-size of certain primitive moths were expressed 
as an "interocular index': by Davis (1975a).11 is interesting to compare these 
figures with those for nepticulids that I have measured even though in future 
it may be better, for purp'oses 'of standardization, to use Powell's index 
(Davis. personal communication). The interocular index values for E. 
maun!, E. nigrimacula and E. platanella (Braun) (a North American leaf­
mining species for which the value is 1,3) fall within the range given for the 
Neopseustidae (Davis, 1975b). A specimen of E. populella Busck (another 
N. American species, the larvae of which induce the formation of callus 
tissue in leaf-petioles of Populus) had an index of 0,9. This species is 
considerably larger than the other nepticulids examined. No information on 
flying time is available. 

Loss of ocelli in the adult is a general feature of the Nepticulidae. This loss 
has occurred, presumably independent ly. in several families. 

Antennal length relative to that of the forewing varies between 
Ec/oedemia species. The scape is particularly large in the Neptil'ulidae 
compared with that of other fam ilies except for the Opostegidae in which it 
is larger. The reinforcements at the point at which the antennae articulate 
with the head-capsule do not form a complete rim as in the Neopseustidae 
(Kristensen, 1968a). 

The mouthparts of nepticulid species are typically neolepidopteran 
(mandibles are reduced and a proboscis is developed); they have deviated 
considerably from the orthopteroid design exhibited most markedly in the 
Lepidoptera by the Micropterigidae. The galeae, although short, are 
haustellate and Downs (1968) has shown them to be functional in a species 
of Ec/oedemia from North America. No other feeding records have been 
recorded for the Nepticulidae but the presence of a proboscis, and a well­
developed sucking pump base suggests that Downes' observation is widely 
applicable. The number of segments in the maxillary palps is not exceeded 
elsewhere in the Lepidoptera. The relative lengths of the segments are 
approximately the same as those given for Neopseuslis meyricki Hering by 
Kristensen (1968a). The prementum is a well-defined structure in Eriocrania 
(Eriocraniidae) and also clearly recognisable in the Mnesarchaeidae and the 
Nepticulidae, although in the last two families the structure is shaped like a 
palp segment on each side (see the papers of Kristensen and Davis cited 
above). In £. mauni, £ nigrimacu/a and some other monotrysians (one 
specimen of Opostegidae and one of Tischeriiqae were examined besides 
several additional Nepticulidae). the prementum is not defined from the 
postmentum and the labial palps are widely separated at their bases. 
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The general shape of the lateral cervical sclerites is similar to that found in 
other nepticulids, in Opostega bellicosa Meyrick (Opostegidae) and 
Erioerania (Eriocraniidae) (see Kristensen, 1968b, Fig. 17). The suture 
demarcating the posterio-medial part of each sclerite in Eriocrania is absent 
in nepticulids. In a tischeriid and a heliozelid species examined there is a 
triangular, rather membranous area in the middle of each lateral cervical 
sclerite. In an adeline incurvariid studied the broad ventral plate seen in the 
Nepticulidae is reduced to a narrow limb. 

The unconcealed cephalic margin of the metascutum is a general feature 
of the thorax of primitive moths (see Brock, 1971). 

Ventrally the basisternum of the mesothorax is apparently demarcated 
from the pre-episternum, which according to Brock, is unusual in the 
Lepidoptera. The basic layout of this region is essentially the same as that of 
the Incurvariidae illustrated by Brock. 

The spines comprising the patches on the metascutum are modified aculei 
(microtrichia). Rather similar spines are found on the underside, and near 
the base, of the forewing in the elliptical patch in many Lepidoptera 
(Common, 1969; Kuijten, 1974 and personal communication). The two 
areas serve as a locking device when the wings are folded over the thorax. I 
have not found an alar zone in either E. mauni or in E. nigrimacula; aculei 
are densely and widely scattered over the wing surfaces. 

There is a certain amount of confusion both in the use of the terms jugum 
and fibula, and about the presence or absence of these structures in the 
Lepidoptera. Comstock (1918) considered the jugum to be a finger-like 
projection of the jugal lobe that, when it functioned in amplexiform 
coupling, lay below the costa of the hind wing so that the hind wing was 
yoked between the jugum and the inner margin of the forewing. The fibula, 
similar in position to the jugum, was thought to act as a clasp and lie above 
the hindwing. Today the words jugum and fibu la are used synonymously 
and it appears that the structure always lies on the upper surface of the 
hind wing. 

Braun (1924) stated that the fibUla is retained in females of the more 
primitive genera (presumably Obrussa and Ectoedemia, see Braun, 1923) of 
the Nepticulidae. In contrast to this in an earlier paper (Braun, 1919) she 
recorded the fibula as being present in the females of the specialized genera 
of the family. In the 1924 paper shefigured the forewing bases ofa male and 
a female of Ectoedemia heinrichi Busck and labelled the small finger-like 
structure on the illustration of the female as "fib." (fibula) but not the rather 
more rounded lobe on the figure of the male. Sharplin (1964) noted the 
presence of a jugum in two genera of "Stigmell idac" (i .e. Nepticulidae), but 
did not state which genera had been stud ied nor whether both sexes were 
examined or not. It is not known if the extension of the jugal area functions 
in wing-coupling at all in tht? Nepticulidae. I have not seen a finger-like 
projection in any nepticulid, although the figures of Ectoedemia heinrichi 
(see Braun, 1923; 1924) and Obrussa ochre/asciella (Chambers) (see Braun, 
1923) suggest that such a structure sometimes exists. There is certainly a 
well-defined juga l lobe present in many species ofNepticulidae, including E. 
mauni and E. ni!!rimacula, and this is undoubtedly the generalized 
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condition in the family. The presence of a jugal lobe in the primitive 
Lepidoptera is widespread (Sharplin, 1963; 1964). 

Epiphyses are absent throughout the Nepticulidae. Loss of these 
structures has occurred several times in primitive Lepidoptera so this 
character is of limited value in phylogenetic analysis. The exact position of 
the first (most basal) pair of tibial spurs on the hindleg varies within the 
Nepticulidae. In · E. mauni and E. nigrimacula this pair is positioned just 
below the midpoint of the tibia; this is the usual condition in Ectoedemia 
species. 

The fusion and loss of veins in Ectoedemia is a genera) feature of the 
Nepticulidae although this reduction is not as extreme as it is in the 
Opostegidae. 

The main feature of notein the abdomen, apart from the genitalia. is the 
presence of a pair of circular fenestrae on the fourth sternum of the female 
of mauni. The presence or absence of these structures in several species of 
primitive moths from a wide variety of families was tabulated by Davis 
(1975b). To this information can be added the absence of such structures in 
a female of an undescribed species of Tischeria examined by me. 

The variation in genital components is considerable within the 
Nepticulidae; for example the uncus may be present or absent, the 
transverse bar of the transtilla (sensu Beirne, 1945) is usually present but may 
be absent as in Niepeltia Strand (ScobIe, in preparation). For this reason 
these structures are widely used for taxonomic purposes at the specific and 
generic levels. Much comparative study remains to be done before we can 
fully understand the phylogenetic value of the male genitalia of primitive 
moths at higher levels of classification. 

The absence of a pointed ovipositor is the usual condition in female 
nepticulids although such structures are present in a few species (see Vari 
1955; Scoble ·1978b). Attenuated, piercing ovipositors are well developed in 
certain primitive families e .g. Eriocraniidae and Incurvariidae. Ovipositor 
form and function in the Lepidoptera was reviewed by Mutuura (1972). 

The weakly upturned abdomen in the female of EClOedemia is indicated in 
Mutuura's figu re of 'Nepticula turbidella (Zeller)' (this soecies is almost 
certainly argyropeza (Zeller), turbidella is not known from North America, 
and has been transferred to Ectoedemia by Wilkinson & ScobIe, 1979) 
which shows the large, curved seventh sternum. This upturned condition is 
also seen in E. mauni but not in nepticulids belonging to other genera so far 
examined, nor in many other Lepidoptera (see the figures of Dugdale, 1974). 
The genital aperture and the anus are terminal in mauni despite their 
somewhat dorsal position. Mutuura's figure shows the genital opemng as 
dorsal and distinctly aterminal. an interpretation open to doubt. 
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ABBREVIATIONS 

corporotentorium 
ejaculatory duct 
frenulum 
forewing 
hindwing 
jugal lobe 
pedicel 
post-occipital sulcus 
pseuduncus 
scape 
uncus 
retinaculum 
sternum 
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E. mauni spec. nov. Figure I. Apex of antenna. 

Figure 2. Left lateral cervical sclerite. 

Figure 3. Tegula (outer view). 
Figure 4. Abdominal sterna I and 2. 
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E. moun; spec. nov. Figure 5. d, genitaJia, ventral view. 

Figure 6, d · genitalia, aedeagus. 
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Figure 8. E. mauni spec. nov. Lateral view of aedeagus. 
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Figure 9. Nepticulidae, schematized figure, lateral aspect of generalized 
condition of uncus and pseuduncus not found in Ectoedemia. 

Figure 10. E. mauni spec. nov. 0 genitalia, inner view of left valve. 

Figure 11. E, nigrimacula (Janse). d ' genitalia, inner view of left valve. 

Figure 12. E. commiphorel/a Scobie. <5 genitalia, inner view of right valve. 
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Figure 13 E. mauni spec. nov. 9 genitalia. 

Figure 14. E. mauni spec. nov. Leaf-mine. 
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Figure IS. E. mauni spec. nov. Adult , wingspan = 4,2 m. 

Figure 16. E. mauni spec. nov. Exuviae of larval head-capsule, 
approx imately X 350. 
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Figure 17 . £. mauni spec. nov. Abdomen of pupal exuviae, 
approximately X 150. 
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Figure 18 . E. mauni spec. nov. Anterior view of head. 
approximately X 1I0. 

Figure 19. E. mauni spec. nov. Posterior view of head, 
approximately X 125 .. 

5'1 
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Figure 20. E. mauni spec. nov. Posterior view of bases of labial palps, 
approximately X 410. 

Figure 21. E. mauni spec. nov. Epipharynx, approximately X 880. 
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Figure 22. E. mauni spec. nov. Floor of 
sucking pump, approximately X 400. 

Figure 23. £. mauni spec. nov. Hypopharynx, 

approximately X 100 .. 

53 
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Figure 24. E. mauni 
spec. nov. Hind tibia, 
approximately X 140. 
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Figure 25. E. nigrimacu/a (Janse). Underside of base of forewing, 
approximately X 400. 

fw 
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hw 

Figure 26. E. nigrimacu/a (Janse). Wing-coupling mechanisms, underside of 
wing, approximately X 140. 
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Trifurcula Zeller: a critical analysis of the genus, 
cladistic relationships and descriptions of two new 
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The genus TrijurcuLa (sensu Beirne ' 945 and Klimesch 1953) is recorded for 
the fi rst time from South Africa based on two new species, pullus and harher­
tonrnsis . The genus is expanded ( 0 include the somewhat incongruous species 
barbertonensis because it shares derived (apomorphic) characters with the type­
species. A more detailed description of the male genitalia of the type-species, 
T. paiiidtiia Zeller, is provided and the cladistic relationships of the genus are 
discussed. 

INTRODUCTION 
This paper is concerned with two new South AfTican nepticulid species. They 

arc assigned to the genus Trifurcula Zeller (sensu Beirne 1945 and Klimesch 1953); this 
is the first record of the genus outside the palaearctic. The locality data given by 
Klimesch show that the genus has previously been recorded from Britain, central and 
southern Europe and Asia Minor. 

The name TriJurcula was used by Beirne ( 1945) and Klimesch (1953) to refer 
to the taxon comprising pallidella Zeller and its close relatives. Johansson (1971 ) gave 
the taxon a subgencric rank and used the name in a wider sense (for a discussion of this 
usage see Scobie 1978). A study of the new species, described below, has helped me to 
reassess the boundaries of the taxon. I have not adopted Johansson's subgeneric 
ranking, although the suggestion may be implemented in part later when more is 
known about the relationships amongst nepticulid taxa. Therefore, in the present 
paper, the name TriJurcula refers to those species discussed by Klimesch (1953), 
toge ther with the new South African ones, and not to the members of the other taxa 
included in it by Johansson. 

The two new species described below have helped to clarify the characters on 
which Trifurcula may be best conceived. Although they do not share all the features of 
the palaearctic species, their similari ties to them are considerably more striking than 
their differences rrom them . Whilst a 'final' delimitation of the genus requires a 
wide-ranging study of nepliculid taxa, a cri tical assessment of its cha rac ters suggests to 
me that the boundaries can be drawn more usefully to indicate the relationships of its 
component species. 
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Of the two new South African species, the first can be assigned to the genus 
wilh little difficulty. It is the second of the two, particularly, that exhibits some unique 
features. I consider that lO describe a new monotypic genus for this species is 
unwarranted, certa inly at this stage, and would only obscure its relationships. 

TAXONOMY AND CHARACTERS 

During the course of this study I noted some features of the male genitalia not 
previously described for the type-species. Some of these, also present in the new 
species, arc useful for indicating relationships. A new description of (he male genitalia 
is presented below. 

Trifurcula pallidella Zeller, figs 1-3, g, 13 
Trifurcula pallidella Zell er, [848:332. 

MALE GENITALIA. Vinculum: anterior extension rounded. Tegumen extended 
into short, relatively poin ted pseuduncus. Uncus divided into dorsal and ventral 
components; dorsal component prominent in ven tral view and extending well beyond 
tegumen (fig. g). Gnathos fused, central element truncated, dorsolateral elements each 
comprising a narrow, relatively sbort, posteriorly directed apodcme and a more 
narrow, longer anteriorly directed one. Valva approximately triangular, undivided, 
extended into a point terminally. Transverse bar of transtilla present. Aedeagus 
narrows abruptly towards tip; ventral process (juxta of Beirne) fused to aedeagus and 
eXlended just beyond its tip; no other carinae; vesica with large spine-like cornuti, 
strong spines near phallotreme, and a striate thickening. 

The term 'juxta' has been used to describe several non-homologous structures 
in tbe Lepidoptera. The descriptive term 'ventral process' is used here, and in a study 
of anotber nepticulid genus, Niepeltia Strand (Scobie, in preparation), to refer to the 
carinate process attached to the ventral aspect of the aedeagus. 

Trifurcula pullus spec. nov., figs 4-5, 10, 14, 20-2 I 

ADULT. O. Wingspan of holotype 5,0 mm, of para type 5,4 mm. Head-tuft 
orange-ochre. Antenna extends j ust beyond half length of forewing; 35 segments in 
holotype, 33 segments in para type. Thorax and forewing dark grey, very dark in 
paratype, slightly more pale in holotype. 

Forewing unaliorl (fig. 20). Rl and R2+3 fused to form Rl+2+3' R4 and Rs 
represented as terminal branches of M +Cu trunk, no connection to Rl+2+3' Cu never 
free from M for any part of its length. I +2A coincident throughout length, no 'anal 
loop' (Kristensen 1978:fig. 20) . 

Hindu.'ing venalion (fig. 21) . Rs and M form a common trunk at base and 
subsequently diverge into the branches Rs, Ml and M z. 

MaLe genitalia (figs 4J 5,10, 14) · Vinculum with anterior extension rounded. 
Tegumen extended into short pseuduncus. Uncus in lateral view as in fig. 10. Gnathos 
fused, dorsolateral clements present, reduced (fig. 14) with anteriorly directed members 
longer than posteriorly directed ones. Valva approximately triangular, undivided, 
extended at apex and with an associated lobe on dorsal part (visible in fig. 4). 
Transverse bar of transtilla present. Aedeagus: swollen anteriorly, narrowing nearly ~o 
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Figs 1-8. Trifurcula spp., male genitalia . 1- 3. T. pallidclla Zeller. I . Genital capsule, ven tra l vicw. 
2. Inner aspect of valva. 3. Acdeagus, lateral view. 4-5. T. /Jullus spec. nov. 4. Genital 
capsu le, ventral view. 5- Aedcagus, ventral view. 6- 8. T. barberlonensis spec. nov. 6. 
Genital capsule, ventral view. 7. Inner aspect of valva. B. Aedeagus, vent ral view. 
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a point pos teriorly; ventral process absent; two pairs of strong, ven tra l carinae 
extending beyond phallotreme; vesica with patch of spiculate cam uti, a row of stouter 
cornuli and a stri ate thickening. 

MATERIAL EXAM I NED. H olotype 0 , SOUTH AFRICA: Transvaal, Kruger 
National Park, Lower Sabi, 26.iii.1952, janse and Vari; paratype, Ie, data as holotype. 
Specimens housed in the Transvaal Museum. 

T. PUllllS is darker than any known species of TriJurcula, Whilst the wing 
vena tion is similar to that of paUidella, in the forewing R2+3 is coincident with RI to 
form R1+2+3 . The shapes of the gnathos, the aedeagus and its ventral ca rinae are useful 
distinguishing features of the species. 

Trifurcula barbertonensis spec. nov., figs 6-8, I I, 12 , 15,22,23. 

AD ULT. o. Wingspan 3,8- 4,6 rum. Head·tuft orange-ochre but more pale 
than in puliuJ. Antenna extends tojust beyond halflength of forewing; 27 - 28 segments; 
fl agellum submoniliform. Thorax and forewing pale ochre with fuscous scales variously 
distributed but not extensive. Abdomen greyish. 

ForewiTig vmalion (fig. 22) . Reduced. RJ and R2+3 absent. R4+5 present. Cu 
never free from M. M I+2 (?M+Cu) present as a single branch. J +2A coincident 
thro ughout length, no anal loop. 

Hilldu:ing venalion (fig . 23) . Rs and M form a common trunk at base. M not 
branched into Ml and M2 apically. 

Male genitalia (figs 6-8) If , 15) . Vinculum with anterior extension rounded. 
Tegumen extended into short pseuduncus. U ncus in lateral view as in fIg. 11. Gna thos 
fused, with pair of long, narrow lateral arms; central element with short, stout 
extensions (fig. 15) and sensiliae. Valva undivided, approximately triangular, extended 
a t apex. T ransverse bar of transtilia present, short. Aedeagus narrows to a point 
posteriorl y; ventral process absent; pair of ven trolateral, broad-based carinae present 
which terminate in short, outwardly curved spines; vesica with many long spicula te 
cornuti , a row of stouter comuti and a stria te thickening. 

MATERIAL EXAM INED. Holotype 0, SOUTH AFRICA: Transvaal, Barberton, 
28. ii .· l.iii.1 974, L. & G. Vari; paratypes, 56, data exactly as holotype; 20 Pretoria, 
Il.iii.I 971 , L. Vari; Heidelberg, Suikerbosrand Nature Reserve, 10 17 .iii.1978, D. M. 
Kroon. All specimens housed in the Transvaal Museum. 

T. barhertonensis can be distinguished from all other members of the genus by 
the single branch of M in the hind wing. The vena tion of the forewing is unique in its 
extreme reduction. The shape of the gnathos and its remarkable small outgrowths (fig. 
IS) a re very useful distinguishing features, and the shape of the paired carinae is 
characteristic. 

The reasons for including barbertonensis in the genus TriJurcula are presented 
below. 

The following information is recorded because although it has no bearing 
upon the diagnosis of harherlonensis it may be useful in assessing rela tionships amongst 
ncpticulid species on a wider scale. Eyes not reduced, eye·indcx of Powell (1973) = o,g. 
Galeae approximately three·quarters of dorsoventral length of head· capsule; maxillary 
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Figs 9-12. Tnfurcula spp. 9-11. Male genitalia,lateral view of uncus (us) and tegumen (tn). 9. 

T. pallideLLa Zeller. 10. 1: pul/us spec. nov. 11. T. barhtrlonensis spec. nov. 12. 

T. barbertonensis. base of hind wing; frenul um (fm), hair pencil (hpl). 

palpi five-segmented. Labial palpi th ree-segmented. Hindwing with frenulum and a 
small hair-pencil (fig. 12) arising on costa near base of wing. 

There is a female with venation identical to that of barhertonensir. The 
forewings have very few fuscous scales and the abdomen is pale ochre. I am not 
convinced that the specimen belongs to barbertonensis and so it is not included in the 
type-series. The end of the abdomen is broadly rounded, the ductus bursae has an 
associated sclerotisation and the corpus bursae has a pair of very weakly sclerotised 
signa reticulata that are extremely difficult to see. Specimen data: SOUTH AFRICA: 
Transvaal, PrcLOrius Kop, l.iV. I952 , L. Vari. It is housed in the Transvaal Museum. 

Characters 

Some of the characters that arc present in TrifilTcuLa, including the South 
African species, also occur in the palaearctic genera FedaLmia Beirne and Levarchama 
Beirne. Borkowski (197 2) and Emmet in Heath ( 1976) noted that Trifurcula and 
Levarchama species feed on Papilionoideae in their larval stages, and that all three 
genera share some characters in the wing venation. 

The c1adogram (fig. 24) was constructed on the basis of the following 
characters. 
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Figs 13-17. Nepticulidae. f 3- 15. Trifurcula spp., lateral view of gnathos (stippled). 13. 
T. pallide1ia Zeller. 14. T. pullUJ spec. nov. 15 . T. barbertonmsis spec. nov. J 6 - 17-
Generalised ncpticulid gnathos. r6. Ven tral view. 17. Lateral view. 
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I. Uncus strongly divided dorsoventrally 

In lateral view, the uncus in pallidella, pullus and barbertolle1lsis is divided into a 
well sclerotised dorsal part and a Jess well sclerotised ventral component (figs 9- 1 I). 
This characteristic feature was omitted from the diagrammatic illustration of TrifurcuLa 
given by Beirne ( 1945). The uncus is also divided dorsoventrally in other nepticulids, 
e.g. Niepeltia Strand, but the division, which is very slight, is confined to the tip of the 
uncus. It would be of great value to know whether this character is also present in 
Fedalmia and Levarchama . 

2. Extension if tegumen (pseuduncus if Beirne) short 

The tip of the dorsal component of the uncus extends well beyond the 
extension of the tegumen (as in figs 9- 1 I). The diagrammatic flgures of Beirne show 
that this character is present in Levarchama and Fedalmia. The condition is also found in 
other nepticulids; it is a weak indicator of relationships. 

3. Gnathos dijJers Jrom that oj the generalised nepticulid type 

The basic design of the gnathos in Trifurcula , best seen in lateral view, is 
shown in figs t3-15. It is different from the generalised nepticulid gnathos, which has 
a characteristic tongue-shaped central element and short lateral processes (figs 16 & 
I 7). 

4. Anterior extension if vinculum rounded 

The development of this character has probably occurred many times during 
the evolution of the Nepticulidae because it is present in a number ofunrclated species. 
The vinculum is rounded in the South African and in nearly all the European Tn/urwin 
species, and in Levarchama, which means that the feature is probably present in the 
morphotype of the Trifurculal Levarclwma sister group. 

5. Valva approximately triangularJ terminating in a narrow tip 

The shape of the valvae in the Nepticulidae is a character the taxonomic 
value of which is diflicult to assess. The extended apex is of note, and although the 
valvae are not strong indicators of membership of the genus they certainly help in the 
exclusion of many species frl?m it. The shape of these structures in Fedalmia and 
Levarchama basically conforms with that found in Tn/urwla. 

6 . Aedeagus narrows abruptly towards phallotreme 

This is an unusual character in the Nepticulidae. 

7. Vesica (endophallus) with long, spiculate cornuti 

Several species of Nepticulidae have long spiculate corn uti. The presence of 
this type seems to be universal in Trifurcula. (The striate thickening present in all (he 
species is a generalised feature widespread in the family. ) 



j. ent. Soc. sth. Afr. Vol . 43, No. I , IgBo 

~ ~4'5 ..... --. 

22 [ @;; O.3mm 

~ 
23 

Figs 18- 23. Trifurcula spp' ) wing venation. 18- 19. T. pallidella Zeller. 18. Forewing. 19. Hind· 
wing. 20- 2 I. T. pullus spec. nov . 20. Forewing. 2 I . Hindwing. 22 -23 . T. barherlollensis 
spec. nov. 22. Forewing. 23- Hindwing. 
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8.Loss of link between R '+3, and R" R, (or RH ,) inJorewing 
This is one of the most marked characteristics of TriJuTcula. In pullus RI and 

R2+3 are coincident throughout their length. A further and more striking reduction 
occurs in harhertoneTlsis, where Rl + R2+3 is lost. T his is the last known phase of the 
transforma tion series from loss of the connection between R2+3 and Rob R$ (e.g. 
pallidella fig. 18), through th e fusion orR! and R2+3 (pullus fig. 20), to loss of this fused 
vein (barber/anemu fig. 22 ). 

9. M represented by two branches after its divergence Jrom Rs in the hindwing 
This character is also present in Fedalmia and Ltvarchama. [0 T. barberlonensis 

the two branches of M arc considered to have fe-fused and thus they effectively exhibit 
the generalised condition in the Nepticulidae. It is unlikely that Tnfurcula represents a 
particularly primi tive element of the Nepticulidae. J consider that the condition of the 
media in ba.rbertonensis is a secondary feature that parallels the general situation found 
in the family. 

DISCUSSION 
T hree main questions arise from the preceding analysis. First, why should the 

a pparently incongruous species 1'. barberlorltllsis be included in Tri/urwla when the 
latter is a homogeneous taxon, with apparently little variation in wing venation a nd 
genitalia, in the palaearctic region? Second, what are the strengths and weaknesses of 
the cladogram that unites FedaLmia, TrifilrcuLa and Levarchama (fig. 24)? Third, do the 
palaearctic Trifurcula species share a more recent common anceSlor with the new South 
African species or with Ltvarchama, and how does this problem affect the taxonomic 
rank of the latter? 

In addition to its unique features, T. barhertonensis possesses four characters 
(numbers I , 3, 6, 7 above) that reveal its close rela tionship to palLidrila. Allhough veins 
R , and R 2+3 in the forewing of barbtrlontllsis are lost, this reduction is merely the last 
stage of a trans formation seri es derived from the Trifurcula morphotype (see cha racter 
8): the reduction is an autapomorphic (uniquely de rived) character of harberlonensis. 
The synapomorphic (shared derived) condition of character 8 (the loss of the link 
between R2+3 and R4, R s) for Trifurcula and Levarchama still applies [0 barbertonensis. 

The examination of barhertonensis and puilus has helped me to delimit the 
boundaries of the genus Tri/urcula more clearl y. If the presence of related species 
geographically far apart from each other implies a long temporal isola tion of [hem, 
then characters shared only by the isolates arc probab ly present in the morphotype and 
therefore apomorphic fo r the clade to which the species belong. Chance dispersal of 
nepticulids is unlikely. Even ifit did happen, the high degree of host-plant specificity in 
the Nept iculidae makes the chance of successful colonisation in a reas wi th very 
different plants un likely (for example, South Africa and Europe), The dist ribution of 
nepticu lid taxa is best explained by continenta l drift, and a long and close association 
with their angiosperm hosts. 

With regard to the second question, Beirne ( 1945) and particularly Bor­
kowski ( 1972) noted similarities amongs t Ftdalmia, Trifurcula and Ltvarchama . How­
ever, neither of these writers clearly stated whether or not the relevant characters were 
derived or genera lised. 1 consider that character 9, and a lso poss ibly characters 2 and 
5, are synapomorphic for the whole c1 adogram (fig. 24) . The two-b ranched condition 
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FEDA l MIA TRIFURCUlA LEVARCHAMA 
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Figs 24-25. Cladograms. '24- Cladogram uniting Fedalmia , Trifurcula and Leuarchama. 25A and B. 
Alternative hypotheses of cladistic relations hips amongst palaearctic Trifurcula 
species, Levarchama, and South African Trifurcula species. Black circles represcnl 
apomorphies, numbered as in text. For details see text. 
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of (he medial vein of the hind wing is considered to be a derived feature because the 
single-branched condition is present in the out-group of the Nepticulidae ( the Opos­
tegidae), and because it is the most widespread state wi thin the Nepticulidac. The 
narrow, extended apex of the val"ae (character 5) is a feature shared by Fedalmia, 
Trifurcula and Levarchama (see figures of Beirne 1945, and those in this paper) but, 
since such a condition exists in species belonging to other genera, it is an apomorphy of 
doubtful standing. The same argument applies to the short extension of the legumen 
(character 2). Characters .2 and.) probably evolved more than once within the 
Nepticulidae; they can still be apomorphic for thei r respective taxa however. 

Borkowski (I972:704) noted similarities in the larval feeding habits of 
Fedalmia and Trifurcula. The la lvae of Trilurcula and Leuarchama, where known, feed on 
Papilionoideae. Unfortunately no information is available for the South African 
TrifurcuLa species. The phylogenetic interpretation of the larval feeding habits of the 
Nep ticulidae remains unclear to me, and so no such information has been used in the 
construction of the cladogram (fig. 24). To relate larval structure to habits would be a 
rewarding study that would undoubtedly shed some further light upon cladistic 
relationship within the family. 

Borkowski ( 1972 ) sho"'ed how the radial sector vein in the forewing of 
TrifurcuLa and Levarckama split, secondarily, into one component associa ted with the 
radius and one associated with the media (character 8). This i~ a very convincing 
apomorphy that reveals the sister group relationship between the two genera. 

Of the four charaClers shared by the palaearctic and the South African 
Trifurcula species (sec cladogram), numbers I and 3, which refer to the shapes of the 
uncus and the gnathos respectively, are of particular in terest. Character I may be 
conservatively placed in fig. 24. In this paper it has been useful for revealing 
relationships between the type-species of Trifurcula, and puJius and barbertonensiJ. It may 
also be present in Fedalmia or Levarchama or both. Since Beirne omitted it from his 
diagrammatic lateral view of Trifurcula he may have overlooked it in these other genera 
as well. The usual shape of the gna thos in the Nepticulidae is illustrated in figs 16 & 
17. The structure comprises a central tongue-shaped element and a pair of la teral 
processes . This is quite different from the condition found in Trifurcula, (compare fig. 
16 with figs 1,4,6 and fig . 17 with figs 13 - 15) . Although the shape of the gnathos 
differs amongst pallidetla, puLlus and barbertonellru, its basic design is the same: this is 
particularly clear from the lateral views. The type of gnathos shown in figs 16 & 17 is 
considered to be plesiomorphic because it is found in the nepticulid out-group, the 
Opostcgidae, and because it is the most widespread condition within the Nep ti culidae. 
Eyer ( 1924, plate 31 fi.g . I ) illustrated the male geni talia of Oposlega nonstrigeiLa 
Chambers (Oposlegidae). This structure is of the same general shape as that of the 
usua l nepticulid one (fi.g. 16) 

The rounded shape of the amerior extension of the vinculum (character 4) is 
a feature that, if it is correctly assumed to be apomorphic, has been reversed in certain 
species. 

The final question concerns the problem of the cladistic analysis of the 
holophylctic (the term is used in the sense of Ashlock 1971) group comprising 
TrijilTcula and Levarchama. Do PuLius and barbertonensis form the sister group of the palae~ 
arctic Trifurcula species and Levarchama, or does Levarchama form the sister group of the 
palaearclic and South African Trifurcula species (c1adograms A and B respectively in 
fig. 2S )? A more detailed sludy of the male genitalia of Le"-flrchama will he lp consider-
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ably in deciding which of the two is correct. Since the present study is mainly about the 
relationship of the two new South African species to the type-species of Trifurcula, and 
as I have not examined representatives of Levarchama, the possible ahernativcs are 
presented but the problem is not resolved. Levarchama is only known from the 
pa laea rctic, and so the most parsimonious interpretation of the distI;bution data is tha t 
shown in the c1adogram in fig. 25A; that is, Levarchama shares a more recent common 
ances tor with the palaearctic Tn/urwia species than with the South African pullus and 
barbertonensis. I f this is the case then , on cladisti c grounds, Trifurcula and Levarchama 
should be regarded as congeneric. 
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ABSTRACT 

SCOUL£. M.J. 1980. The genus Niepeltin Strand: taxonomy. and comments on structure and 
relationships (Lepidoptera: Nepticulidae). AliI!. Trans/}. Mus. 32(B)! 197-229. 

The genus Nitpeltia is redescribed and a ll the known species are reviewed. Structures of irniXlftance 
in the systematics of the g«=nus are discussed, and the plesiomorphic/apomorphic states of the 
characters are evaluated. Twenty-three species are considered in this work; six names are recombined; 
of the 20 species found in southern Africa 16 a re described as new. All the species, for which such 
infonnation is available. are leaf-miners. The known distribution of the group is mapped, although it is 
stressed that this is unlikely to represent the true range of the genus. 

INTRODUCTION 

The genus Niepeltill Strand is well represented in southern Africa. Only three 
species belonging to this taxon, two from Europe and one from the Orient, are 
known to me from the rest of the world. 

The !ocalities from which species of Niepeltia have been collected are 
summarised on the maps (Figs la, b). This is certainly only a patchy indication of 
the true distribution of Xzepeltia, and I hope it will encourage others to examine 
their nepticulid material so as to establish a more complete picture of the range of 
the genus. 

A knowledge of the distribution of the Nepticulidae is of value because it 
indirectly gives us a clue to the approximate age of the component taxa, and tells 
us the geographical distribution of characters. The latter provides information by 
which the plesiomurphic or apomorphic nature of a character may be judged. 
Assuming that vicariance is responsible for the intercontinental distribution of 
Xupellia then, in order to explain its widespread distribution, the genus must have 
originated before continental drift. NU!peltia, EctOlihmill Busck, Stigwl[Q Schrank 
and T rifurcula Zeller (sensu Beirne, 1945) are the only four nepticulid genera that 
have been found both in the northern and southern hemispheres. EclfJtihmill and 
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particularly Stigmella are still more widely distributed than Niepeltia. 
The nepticulid fauna of the world is but poorly collected, as pointed out by 

Davis (1978 b). Nevertheless. the fact that the above-mentioned genera have been 
found amongst nepticulid material collected from many parts of the globe suggests 
that OUf existing collections represent not simply chance samples, giving a purely 
biased impression of generic distribution, but rather that they provide a 
reasonable skeleton for the construction of a predictive classification. Sensible 
extrapolation is the essence of systematic biology; indeed all systematics is 
extrapolative as systematists can obviously work only on samples of any given 
taxon. 

COMMENTS ON MORPHOLOGY AND RELATIONSHIPS 

Whilst a full description of the genus is given below, certain features deserve 
further comment. 1)e characters discussed include those that are (1) generalised 
(plesiomorphic) within the heteroneurous monotrysians, (2) generalised within 
the Nepticulidae. (3) unique (derived or apomorphic) to the genus Hi'peltia and 
(4) present in a number of nepticulid species of different supra-specific taxa. 

Characters that are considered to be generalised in the Nepticulidae include the 
reduction in head sulci, the five-segmented maxillary palpi and the three­
segmented labial palpi, the loss of ocelli and the presence of chaetosemata. 

The eye-index (Powell , 1973), which expresses the relative size of the compound 
eye to the head, is 1,0-1,2 in the four species of Niepeltia for which this feature was 
recorded. Certain species, or groups of nepticulid species, not belonging to this 
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FIG. lb. Localilics in southern Africa rrom which Nieptltia s~cies have bttn collected. 

genus have a decidedly smaller eye, The larger eye is by far the most widespread 
condition within the Nepticulidae and that state is probably plesiomorphic for the 
family , 

There is a pair of raised cu ticular patches, presumed to be chaetosemata, on the 
dorsal surface of the head. These are similar to those in Dyseriocrania griseocapitella 
(Walsingham) (Eriocraniidae); see Davis (1978a, Fig .. 16), 

The galeae are short in Niepeltia (Fig. 2), a general, but not universal, condition 
of the Nepticulidae, In one undescribed nepticulid the galeae are two and a half 
times the length of the head-capsule, 

In the thorax, features generalised for the Nepticulidae include, for example, 
the frenular-retinacular wing-coupling in the male, the representation of the 
radial and medial veins of the hindwing each by a single branch (Fig. 5) and the 
absence of epiphyses on the fqrelegs. 

In general appearance the forewings of the moths are usually ochreous or pale 
off-white with variable amounts of fuscous scaling. So many nepticulid species 
from other taxa are similarly coloured that it is very difficult to recognise whether 
or not a specimen belongs to Niepeltia without examining other characters. 
However, the tone of the ochreous ground colour is a clue to the recognition of this 
genus and it should not be totally rejected as a means of identification. There is 
little value in colouration for assessing relationships. 

Specialised scales, sometimes shiny black, sometimes ochreous, are present on 
the wings of the males of a number of Niepeltia species considered in this paper and 
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of several nepticulids. These scales always have approximately the same shape 
and striations when viewed under the light microscope. They are widely 
distributed in the family, but within a given supraspecific taxon they may occur 
only in a few representatives. 

The most striking feature in the male genitalia of Niepeltia species is the absence 
of the transverse bar of the transtilla. The structure has also been los-t in a few 
other nepticulids (e.g. Microcalyptris tenuijuxta Davis; see Davis, 1975b) 
independently. The presence of the transverse bar is so widespread in the 
Nepticulidae that I consider its presence to be generalised (plesiomorphic) and its 
absence derived (apomorphic). 

The vinculum is in the form of a 'ring' (terminology of Beirne, 1945). The ring 
is formed by the lateral anns and ventral plate which surround the aedeagus. 
Strictly speaking the lateral arms frequently fail to meet or are difficult to dis­
tinguish from the tegumen with which they fuse. Nevertheless this ring-shaped 
vinculum contrasts with the U-shaped form found in Stigmella where the lateral 
arms fuse with the sides of the aedeagus. On the basis of the shape of the vinculum, 
together with a number of other features, the Nepticulidae may be divided into 
two basic lineages: one represented by Stigmella, and a few other undescribed taxa, 
and the other comprising many taxa, including Niepeltia, which are usually 
ranked as genera. 

The ventral plate of the vinculum is generally reduced to a flimsy membrane in 
Ntepeltia. This is a curious feature that I have not seen in other nepticulids. The 
caudal edge of this structure is often thickened, sometimes markedly (e.g. as in 
Fig. 30; cup). 

In lanneivora Vari an apodeme arises on each side of the genital capsule at the 
base of the gnathos and runs, for a short distance, alongside the lateral arm of the 
vinculum. The structure is best seen in lateral view (ap in Fig. 7). To a certain 
extent the bars resemble those in Microcalyptris Braun (see Davis, 1975b). An 
indication of these structures is present in some other Niepeltia species, but they are 
not well developed. 

Fig. 7 also shows how the uncus is divided dorsoventrally at its tip. This division 
is confined to the tip of the uncus; it is much deeper in T rifurcula (sensu stricto) 
(ScobIe, 1980). The general shape of the uncus is widespread in the Nepticulidae. 
In Stigmella the structure is of a different form, and in Ectoedemia it is absent 
(ScobIe, 1975a). 

The shape of the gnathos in Niepeltia is also similar to that of most other 
supraspecific taxa of the Nepticulidae. 

Insufficient attention has previously been paid to the details of the complex of 
spines associated with the aedeagus in the Nepticulidae. Associated processes may 
form part of the external aedeagus or may be actually associated with the vesica 
(endophallus). The best way to differentiate these categories is to remove the 
aedeagus from the genital capsule, manipulate the spinose projections to see if 
they are fused or hinged to the aedeagus, and then to hook-out the vesica to 
examine the associated sclerotisations. In Niepeltia the large spinose 'lateral 
processes' (ips in Fig. IS) are associated with the outer layer of the aedeagus and 
not the vesica. In many non-Niepeltia species large spines found at the phallotreme 
may be associated with the vesica. In N'tepeltia the markings on the vesica are weak 
and comprise small denticulate comuti and certain thickenings. 

There is no ventral aedeagus-support (juxta) in Niepeltia. Such a structure is 
fou'nd in certain other nepticulids in which it is variously shaped and fused to the 
vinculum (e.g. Stigmella allophylica ScobIe; see ScobIe, 1975b). As the term 'juxta ' 
has been used for this process it is not used for the 'ventral process' (vp in Fig. 18) 
hinged to the aedeagus of Niepeltia species. This ventral process (termed as such in 
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the descriptions) is a prominent structure hinged to the aedeagus by a pair of 
lateral arms. The process is present in the members of another supraspecific taxon 
at present under review. 

In one of the species, described below, the female has a short pointed ovipositor 
(Fig. 72). Such a structure is present in a few other nepticulids although the 
abdomen generally ends bluntly. Although it is a useful species·dislinguishing 
character the st ructure is not of systematic value in dcJining supraspecilic taxa. The 
function of the pointed ovipositor in the Nepticulidae is obscure. ObSClvation has 
not borne out the obvious suggestion that the structure is used lO inject eggs in to 
plant tissue. 

The presence of spines on the dorsum of the abdomen of the pupa is widespread 
in primitive moths. Pupal exuviae were recovered from cocoons ora lew species or 
Nr.epeltia and the spines were examined. They are considerably smaller than those 
of a species of Ecloedemia examined (Scobie, 1979). The value of these characters 
has not yet been fu lly assessed, but there appear to be noteable diflerellces 
between supraspecific taxa. 

NiepeLtia is easy to distinguish from all other described nepticulid genera (see 
the diagnosis below). Precise relationships, however, are less clear and will be 
more easy to assess when further information on the Nepticulidae is available. At 
present all that can be said is that NiepeLtia is a member-lineage of' the 'non- ,'>'tig­
mella' group ofnepticulids that includes most of the supltlspecific taxa of the fami­
ly so far described. Within this group it is difficult to find apomo rphic characters 
that unite Niepeltia to one rather than another genus. The present paper 
concentrates on the distinguishing feat ures of the genus and of its component spe­
cies, and includes general remarks on struct ure, An assessment of the cladistic and 
phenetic relationships of nepticulid taxa is in progress. 

TAXONOMY 

Genus NIEPELTIA Strand 

Nitptllia Strand, 1934. Int. en!. Z. 28:241 {Replact:ment name for II'tbm'a Miiller-Rulz, 1934. 
Mitt. sdllvti~. t nl. (;tS. 16:122. Type-species: Wtbtria pJalani Miilll"r-Rul/. 19:'14 J 

Wtbtrina Muller-Rut z. 1934. Mitt. schwei/.. tnl. (As. 16: 122. [Replan'menl namc lor II'rbrria 
but published aft('.r the namc Nitptllia] 

The name Webena was originally proposed for the genus by Mliller-Rntz (1934) 
in Mitteilungen der Schweizenschen entomologischen Gesellschafi. It was discovered , 
however, that this name was preoccupied. Accordingly, Mliller-Rulz changed the 
name to Webenna in an ammendment published on a slip attached to the 
September issue of the journal. However, in August 1934 Strand proposed the 
name Niepeltia as a replacement for rlleberia. Despite the unet hical procedure of 
this action (duly expressed by the board of the Swiss EnwrnoJogicai Society in its 
journal , 1934:148 in a protest nole pointing ou t that Strand had not examined the 
insects, nor given Muller-Rutz the opportuni ty to change the name himself) the 
replacement name Niepellia was published before that of Weben'na and is therefore 
the valid name of the genus acco rding to the international Code of Zoological 
Nomenclature. 

ADULT. Head (Figs 2, 3). Hypognathos. Rough scaled; tuft on front of head and 
vertex usually concoJourous ochre or off-whi te; tuJi on vertex occasionally darker. 
Antenna extends approximately halflo three-quarters length orlorcwing; numher 
of segments may vary within a givcn spec ies, generally about 28; scape large, 
articulates with head fairly high up, lorming a white to ofl'- v;hite eye-cap 
sometimes with a few fuscous scales; pedicel slightly larger thall fla gellar segments, 
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concolourous with, and considerably smaller than, scape (Fig. 2); flagellum 
darker above than below, submoniliform, terminal segment conical. Compound 
eye relatively large, eye-index 1,0-1,2. Galeae short, extend only slightly beyond 
labial palpi; approximately half length of maxillary palpi. Maxillary palpi five­
segmented , segment two weakly demarcated from segment three. Labial palpi 
(Fig. 3b) three-segmented with shallow pit at end of third segment from which 
arise a few (usually three) sensilla. 

Thorax. Dorsum, tegula and forewing concolourous. Wingspan (forewing) 3,2-
6,0 mm. Forewing: dorsal surface ground colour generally ochre, sometimes pale 
off-white with variable amount of fuscous present either as irrorations, patches or 
fasciae; fringe grey; ventral surface dull fuscous or pale, a yellowish tinge to fringe 
at apex, with shiny black scales in male of one species. Venation (Fig. 4): Sc short, 
only present at base of wing; RI almost meets costal margin approximately 
halfway along the margin; R\ runs separately from Rs from base of wing; R2+3 

nearly reaches costal margin; R~ and Rs represented by a single branch R4+s; M 
fuses with R, from base of wing to fonn R +M, represented by a single branch 
(M 1+ 2) terminally; Cu not present as a separate vein, either coincident with Rs 
and M or· possibly absent; IA and 2A coincident throughout length, represented 
by single, thick vein, possibly a faint indication of SA. Retinaculum in male 
comprising a series of hooked scales situated near base of wing on costal fold. 
Hindwing: grey, sometimes with special scales on dorsal and ventral surfaces in 
the male. Venation (Fig. 5): Sc short; Rand M form a common trunk (R+M) 
basally, later diverge into separate branches; Cu and A each represented by a 
single branch. Frenulum present in male absent in female; costal spines present in 
female. Foreleg fuscous, without epiphysis or tibial spurs; midleg off-white, 
sometimes with fuscous on tibia and tarsus, with one pair of tibial spurs situated at 
distal end of tibia; hindleg more or less concolourous with mesothoracic leg, tibia 
with one pair of spurs near centre, the other distal , both pairs with one spur long 
and one short (Fig. 6). 

Abdomen. Dorsum fuscous, unless otherwise stated in species descriptions; pair of 
tufts of ochreous, hair-like scales arising from caudal aspect of segment eight of 
male. Ventral surface pale, with pair of weakly defined fenestrae, situated close 
together, on sternum four of female; absent in male. 

Male genitalia: vinculum with cephalic margin of anterior extension (ScobIe, 
1978b: 115) excavated to a variable degree; ventral plate frequently reduced to a 
flimsy membrane, sometimes with caudal margin heavily sclerotised ; lateral arms 
nearly join caudally, articulate with base, not sides, of tegumen; occasionally with 
associated sclerotised apodeme (Fig. 7) associated with lateral arms, one on each 
side. Tegumen forms hood over genitalia, broad at base, tapering caudally. Uncus 
in shape of an inverted V, well sclerotised, tip divided dorso-ventrally. Gnathos 
fused, W-shaped in ventral view, central element (ceg in Fig. 7) extends ventral to 
lateral elements. Valva narrow, base often extended inwardly in form of a 
projection. Transverse bar of transtilla absent. Juxta (e.g. as in Stigmella allophylica; 
see Scobie, 1978b ) absent. Aedeagus with (I ) a ventral process, usually forked or 
emarginate caudally, with a pair of lateral arms which hinge to aedeagus, (2) a 
pair oflateral processes, the bases of which meet the bases of the lateral arms of the 
ventral process and the tips of which extend beyond the phallotreme (3) the vesica 
(c.ndophallus) usually marked with small cornuti, and various thickenings. 
Ejaculatory duct enters aedcagus ventrally, approximately halfway along its 
length. 

Female genitalia: anal papillae generally broad at base, apophyses rarely 
attenuated to form short, relatively pointed ovipositor. Bursa copulatrix; ductus 
with complex sclerotisations; corpus with pair of reticulate signa. 
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LARVA. Leaf-miner throughout life, fanning linear mines, where known. Host­
plants are summarised in Table 1. 

PUPA. Spines on dorsa aspects of segments two to eight of abdomen small, 
arranged in about four rows. 

DIAGNOSIS. ADULT. Eye not small. Galeae short. Forewing: usually pale ochre, 
with fuscous irrorations or markings; venation: Rl runs separately from ~ from 
base of wing; RH5 and M 1+2 present as single branches; M fused with R. for most 
of its length; Cu coincident with R,+M (or absent); 1+2A united throughout 
length. Hindwing venation: M represented as a single branch not as M ) and M2 as 
in T rifurcula (sensu stricto). Male genitalia: vinculum with lateral anns not fused to 
sides of tegumen; uncus present in shape of an inverted V; gnathos fused, W­
shaped in ventral view, central member not divided; transverse bar of transtilla 
absent; aedeagus with hinged ventral process and pair of lateral processes. Female 
genitalia: ductus bursae with complex sclerotisations; corpus bursae with pair of 
reticulate signa. 

LARVA and PUPA. As description. 

TABLE I. Host.plants of Nlepeltia species 

PLANT 

ANACARDIACEAE 
Larwa discolor 
Pistocia len/iscus 

CAPPARACEAE 
&sna okouus 

COMBRETACEAE 
Combrdwn afn£ula.trrm 
Combrdum motk 
Combrdum zeyheri 

EUPHORBIACEAE 
BridtJia micranlM 

LEGUMINOSAE 
Brat:hyslegia sp. 

PLATANACEAE 
PlatanUJ ornntalis 

RHIWPHORACEAE 
Qmipourta gerrardi 

RUBIACEAE 
OJnthium giLfillanii 
Canthium iTltn7U 

Tapiphyllum parvifolio. 

RUTACEAE 
Zanthoxylum ca.pense 

NIEPEL TIA SPECIES 

N lamuivora 
N minimtlla 

N. lorantivora 

N combretella 
N. molleivora 
N {£yluriat 

N obliq~lla 

N fu.scofascia 

N platan; 

N mtJrnpsensis 

N. ruhiaevora 
N ruhituvora 
N. rubiatvora 

N fagan'vora 
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CHECK·LIST OF NIEPELTIA STRAND 
(All species are from southern Africa unless otherwise indicated). 
N. platani (Muller·Rutz) {type·species, Europe J 
N. minimella (Rebel) comb. nov. [Europe J 
N. combre/ella (Vari) comb. nov. 
N. vumbaensis spec. nov . 
N. molleivora spec. nov. 
N. ayheriae spec. nov. 
N. rubiaevora spec. nov. 
N. obliquella spec. nov. 
N. fagarivora (Vari) comb.nov 
N. fuscofascia spec. nov. 
N. umdoniemis spec. nov. 
N. pundaensis spec. nov. 
N. lorantivora Uanse) comb.nov. 
N. krooni spec. nov. 
N. acumenta spec. nov. 
N. bispinata spec. nov. 
N. sellata spec.nov. 
N mariepsensis spec. nov. 
N. lwzdiensis spec.nov. 
N. fuiva spec. nov. 
N. vacuolata spec.nov. 
N. lanneivora (Vari) comb. nov. 
N. elinomochla (Meyrick) comb. nov. [India and Sri Lanka J 

Niepeilia piatani (Muller-Rutz), Figs 8, 9, 15, 16. 
Selected rtjeren.ces. 
Weberia pia/ani Muller-Rutz, 1934. Mill. Schweit.. ent. Gel. 16:122. 
Webmna plalani Miiller-Rutz; Klimesch, 1940. Z. wun EntVer. 25:191. 
Nieptltia platani (Miiller-Rutz); Strand, 1934. Int. ent. Z. 28:241. 

205 

Nieptltia platani (Miiller-Rutz); Hering, 1957. &ltimmungllabellen der BlattmifUn /Jon Europa 
2,789. 

TriJurcula (WebtrituJ) piatani (Miiller-Rutz); KJimesch, 1978. Tijdschr. Ent. 121:253. 

ADULT. 6 Wingspan 5,2-5,4 mm. Tuft on front of head ochre; tuft on vertex 
dark brown. Forewing pale ochre with three large areas of fuscous scales, one 
basal to sub-basal, one medial and one terminal. Hindwing: shape as in Fig. 9; 
upper and lower sulfaces covered with ochre scales except at tip. S? Not examined. 

Male genitalia (Figs 15, 16). Anterior extension of vinculum deeply excavated, 
caudal edge in form of a thickened band. Valva approximately L-shaped. 
Aedeagus: ventral process subdivided at tip of each fork; cornuti on vesica present. 

LARVA. Mines leaves of Platanus orientalis L. (Platanaceae), see figures of Hering 
(1957) and Klimesch (1978). 

REMARKS. N. pLatani may be recognised by the pattern of the forewings, the 
thickened caudal cdge of the anterior extension of the vinculum, the shape of the 
valves, and the form of the ventral process of the aedeagus. 

The two male specimens examined came from Trento (Italy). Miiller-Rutz 
collected the types in Mendrisio, Tessin (Switzerland ), and Hering (1957) gives 
south and central Europe as the locality for the species. Klimesch (1978)has 
recorded leaf-mines of the species from the island of Rhodos. ,. 

The colour illustrations of plalani in the original description (Mul1cr-Rutz, 
1934, pl.l) show the darker patches on the forewing to be considerably more 
purplish than the two male specimens I have examined , and also more so than ~ny 
specimens of any other species of Niepeltia that I have seen. Actually the ochre-
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FIGS 8-9. XuptlJi.tJ plalDni (Mullel"-Rutz). 8. Forewing. 9. Hindwing. Scale = 0,5 mm. 

fuscous pattern of this species is typical of Ni'p,ltill species. The shape of the 
hind wing in the male of plalani is very broad for two-thirds of its length; it then 
tapers to a point. In his colour illustrations and line drawings Miiller-Rutz has 
labelled the moth with narrow hind wings as male and the one with broad wings as 
female: this error was pointed out by Klimesch (1940:191 ). 

MATERIAL EXAMINED. EUROPE: Italy, Trento, Citta, 2<3' emerged v.1946, mine 
on Plalan", occuunlalis x.-xi.1945 (Klimesch). 

N.epeltill comb"t,11a (Vari) cOlDb.nov., Figs 17, 18. 
Slipulla combreulla Van, 1955. Ann. Transu. Mus. 22:332, P1.23;2j genitalia : Figs 2, 24; mine; 

Fig. 24. 

ADULT. a Wingspan 4,0-4,4 mm. Head-tuft ochreous. Forewing ground colour 
pale ochre above, fuscous near apex, and with a few dark scales scattered over 
proximal two-thirds of wing; underside with very small yellow patch at base. 

Male genitalia (Figs 17, 18). Anterior extension of vinculum narrow; lateral arms 
with a notch near base of tegumen on both sides. Valva simple. Aedeagus: ventral 
process weakly forked; lateral processes comprising a pair of spines; vesica with a 
few minute comuti, and thickenings. 

LARVA. Fonns a linear mine (Vari, 1955) in leaves of Combreturn apiculatum 
Sonder (Combretaceae). 

R EMARKS. N. combretella is best distinguished from the next four species, with 
which it may be confused, by comparing the shapes of the valvae, and the ventral 
process of the aedeagus. 

MATERIAL EXAMINED. a-Holotype, Transvaal Museum type no. 2974; SOUTH 
AFRICA: Transvaal, Pretoria, accession no. 241 , 21.ix.1950 (Vari); paratype, 
Pretoria, accession no. 101, la 25.i.1949 (Vari). Additional specimen, Pretoria, 
accession no.1692, la 29.xii.1955 (Vari ); in Transvaal Museum. 
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Niepeltia minimella (Rebel) comb.nov. 
Trijimula minimefla Rebel , 1926. Verh. zool. -bol. GeJ·. Wien 74175:110 
/1'eberina lenlisulla Groschkc. 1944. Mill. M,-inch. enl. GiS. 34: 117 [synonymy by KJimesch , 

1978,256]. 
Nicpeltia lenlisalla (G roschke); Hering, 1957. Beslimmungstabellen der Blallminen lion Europa 2:781. 
T nfllrcllia (P':eberina) minimella (Rebel); Klimesch, 1978. Tij"dschr. Erl.l. 121:256. 

Klimesch (1978) notes two subspecies, one from Rhodos and the other from 
Mallorca , and there are some striking differ~nces in the genitalia figured by that 
author. T he genitalia of the specimens from Mallorca resemble those of platani. 
I have not examined any Mallorca specimens, but the most noticeable difference 
between Klimesch's figure and the genitalia of platani is in the markings on the 
vesica of the aedeagus. 

The larval host-plant of minimella is Pistacia lentiscus L. (Anacardiaceae). 

Niepeltia vumbaensis spec.nov., Figs 19, 20. 
AnnT. is Wingspan 4,4 mm. Head-tuft deep ochre. Forewing pale ochre with 

a heavy, postmedial to subterminal band, much more clearly defined than apical 
scaling of combreLella; fuscous scales present on fringe, a few on the costa, and 
on the tegulum. 

Male geniLalia (Figs 19, 20 ). Anterior extension very narrow; lateral arms 
without the notch characteristic of combretella. Valva simple. Aedeagus: 
ventral process broad at base, narrowing posteriorly; lateral processes divided at 
tip; vesica with cornuti more prominent than in combretella. 

REMARKS. The presence of a fascia on the forewing distinguishes th is species 
from combrelella. The male genitalia are rather generalised and resemble those 
of several species. Useful distinguishing characters are the shapes of the valvae 
and the ventral process of the aedeagus, the divided tip of the lateral processes 
and the nature of the sclerotisations on the vesica. 

MATERIAL EXAMINED. Q'-Holotype, RHODESIA: Vumba; accession no.2671 , 
l.iv.1964 (Vari ); in Transvaal Museum. 

Niepeltia molleivora spec.nov., Figs 21, 22, 66, 75. 
ADULT. Q' ,)? Wingspan 4,0-4,2 mm. Head -tuft pale ochre. Forewing pale ochre, 

lightly and fairly regularly irrorated with fuscous. 
Male genitalia (Figs 21 , 22). Ventral plate of vinculum with slightly thickened 

caudal edge. Fine apodeme stretching from near lateral process of gnathos to 
valva. Valva simple, fairly small. Aedeagus long; ventral process forked, each 
fork subdivided; vesica with cornuti larger than those of combretella and smaller 
than those of vumbaensis. 

Female genitalia (Fig. 66). Ductus bursae with characteristic sclerotisations. 
Corpus bursae with long signa extending nearly its entirely length. 

LARVA Mines leaves of CombreLum moUe R. Br. ex G. Don (Combretaceae), 
Fig. 75. 

R EMARKS. The long aedeagus of molleivora, the relatively small valvae and the 
shape of the ventral process of the aedeagus serve to distinguish the species from 
combretella and vumbaensis. The fine apodemes stretching from the gnathos to 
around halfway down the valvae are difficult to discern. They are presumably 
homologous with the more prominent structures in some other species e.g. 
lanneivora· (see below). 

MATERIAL EXAMINED. 6-Holotype, SOUTH AFRICA: Transvaal, Pretoria, 
accession no.191 , 3.i.1950 (Vari); paratypes, all from Pretoria, accession no.191, 
liS 3,i.1950; accession no.294, liS 15.xi.1950, liS 20.x.1961, liS 15.xii.1968; 
accession no.191 , 2<;) 2,5.i.1950; accession no.301, 2<;) 5,ll.i.1951 (Vari); in 
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Transvaal Museum. 
There are two specimens, a male and a female, reared from Eugenia capensis 

(Eck!. & Zeyh.) HaIV. ex Sand . (Myrtaceae) (for leaf-mine see Fig. 76) that are 
excluded from the type-series of molleivora for the following reasons. The 
forewing of the female is heavily irrorated with fuscous at the apex, and the 
male, although not so strongly marked, has a heavier concentration of fuscous. 
The valvae of the male seem somewhat broader than those of molleivora at the 
apex but other structures are similar. The female genitalia are indistinguishable. 

Although the host-plant of these specimens does not belong to the same 
family as that from which the types of molleivora were reared, the structural 
similarity of the moths precludes the recognition of a new species. 

MATERiAL EXAMINED. SOUTH AFRICA: Natal, Umhlanga Rocks, accession 
no.2936, la, l<;! 22.vii.1968 (Vari); in Transvaal Museum. 

NiqJeltia zeyheriae spec. nov., Figs 23, 24, 77. 
ADULT a Wingspan 4,4 mm. Tuft on front of head ochre; tuft on vertex very 

dark brown. Forewing rather dark , fuscous predominates over ochreous scaling, 
no concentrations of either colour into patches. 

Male genitalia (Figs 23 , 24). Anterior extension of vinculum very narrow in 
middle; lateral arms with small notch near base of pseuduncus. Valva extends 
beyond tip of tegumen, ridge-like thickening present on inner (dorsal) side from 
base to halfway up valva. Aedeagus: ventral process forked; lateral processes 
rounded at tips, not pointed; vesica with minute comuti present. 

LARVA. Mines leaves of Combrelum Ztyheri Sand. (Combretaceae), Fig. 77 . 
REMARKS. The relatively dark colour of the moth, the long valvae and the 

shapes of the ventral and lateral processes of the aedeagus best dist inguish 
ayheriae from combretella, vumbaensis and molleivora with which it might be 
confused. 

MATERIAL EXAMINED. d-Holotype, SOUTH AFRICA: Transvaal, Louis Trichardt, 
accession no.1625, 30.iv.1955 (Vari ); para type, I a, data as holotype l. v.1955; in 
Transvaal Museum. 

Niepeltia rubi4evora spec.nov., Figs 25-27, 67, 78. 
ADULT. a,<;! Wingspan 4,0-4,7 mm. Head tuft off-white to pale ochre. Forewing 

pale ochre, fuscous scales usually scattered fairly uniformly over surface 
sometimes with a greater concentration at apex. 

Male genitalia (Figs 25-27 ). Anterior extension of vinculum very narrow. 
Valva simple, inner surface with small thickened ridge (arrowed in Fig. 27). 
Aedeagus long, ventral process weakly emarginate caudally; vesica lacks 
comuti, sclerotised thickening present as usual. 

Femtlle genitalia (Fig. 67). Ductus bursae with complex sclerotisations. 
Corpus bursae with long signa extending its entire length. 

LARVA. Mines the leaves of Canlhium ine""" (L.f. ) Kuntze, C. giifillanii (N.E. 
Br. ) O.B. Miller, Tapiphyllum parvifolill (Sand.) Robyns (Rubiaceae), Fig.78. 

REMARKS. The absence of cornuti and the fonn of the valva in the male, and 
the shape of the sclerotisations on the ductus bursae of the female are the best 
distinguishing features of this species. 

MATERIAL EXAMINED. a-Holotype, SOUTH AFRICk Transvaal, Pretoria, 
accession no.381, 19.i.1952 (Vari); paratypes, locality as holotype, accession 
no.381, l<;! 2l.xi.1951, l<;! 2l.xi.1951, l<;! 24.i.1952, l<;! 26.ii.1952; accession no.118 
la, l<;! 23 .i.1949, la 24.ii.1949, l<;! 25 .ii .1949; accession no.3505, l<;! lO.xii.1975 
(Vari); Natal, Umhlanga Rocks, accession no.932, la 22.xii.1953 (Vari ); in 
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Transvaal Museum. 
There is a very dark male specimen with genitalia similar to rubiaevora but with 

a prominent patch of long spicules on the vesica and some small cornuti .in 
addition to the sclerotised thickening. The host-plant is recorded as T ricalysia 
lanceolata, which is also a member of the Rubiaceae. Unfortunately the mine 
does not seem to have been preserved and so the identification cannot be 
checked. However, as N. rubiaevora has been reared from members of two genera 
of the Rubiaceae, another host-plant belonging to this family would not be 
surprising. 

The specimen in question may represent a species distinct from rubiaevora. 
However, the differences in the genitalia are insufficient for me to be certain of 
this, and, although new species are recognised from only one specimen elsewhere 
in this paper, further material is required for a firm decision in this case. On 
balance the specimen is not considered to be a new species, and is not included in 
the type-series of rubiaevora. 

MATERIAL EXAMINED. SOUTH AFRICA: Natal, Everton; accession no.3402, lc3 

20.v.1975 (Vari ); in Transvaal Museum. 

Nicpeltia obliquella spec.nov., Figs 28, 29, 68. 
AnUL T. 5 Wingspan 4,4-5,0 mm. Head-tuft. Forewing pale ochre inmate with 

fuscous, with an oblique, fuscous fascia postmedially, rather more pronounced 
than in fagarivora, which just fails to reach posterior edge. 

Male genitalia (Figs 28, 29). Ventral plate of vinculum with caudal edge 
thickened but not nearly to such an extent as in fagarivora. Valva simple, long, 
extending beyond tegumen, narrow for apical two-thirds, swollen at base. 
Aedeagus: ventral process not forked, lateral processes each w~th prominent 
basal plate; vesica with some relatively large and some relatively small corn uti. 

Female genitalia (Fig. 68). Ductus bursae with complex sclerotisations 
including a V -shaped spinose pocket. Corpus bursae with long signa extending 
its en ti re length. 

LARVA. Possibly mines leaves of Bride/ia micrantho (Hochst. ) Bail!. 
(Euphorbiaceae). There is doubt as to the validity of this record and the mines do 
not seem to have been preserved . 

REMARKS. The shapes of the vinculum and the valvae, and the unforked 
ventral process of the aedeagus distinguish obliqllella from other species treated 
in this paper. 

MATERIAL EXAMINED. 5-Holotype, SOUTH AFRICA: Natal, Umdoni Park, 
accession no.3347, 8.v.1975 (Vari); para types, data as holotype, 1<;> 28.v.1975, 1<;> 
8.v.1975 (Vari); in Transvaal Museum. 

Niepeltia fagarivora (Vari ) com.b.nov., Figs 30, 31, 69. 
SligmeJia fagarivora Vari, 1955. Ann. Transv. Mus. 22:334, PI. 23:5; genitalia: Figs. 6, 16; mine: 

Fig. 28. 

ADULT. a,<;> Wingspan 4,1-4,6 mm. Head-tuft ochre. Forewing pale ochre with 
oblique, fuscous, postmedial fascia (poorly defined in some specimens); fringe 
irrorated with fuscous at apex. 

Male genitalia (Figs 30, 31 ). Caudal edge of ventral plate in form of a thick band. 
Valva with small , inwardly directed process, narrow at base as well as apex. 
Aedeagus: ventral process forked; com uti on vesica few in number, not easily 
discernable. 

Female genitalia (Fig. 69). Corpus bursae with signa long and narow, extending 
almost its whole length. 

LARVA. Mines leaves of Zanthoxylum capense (Thunb .) Harv. (= Fagara 
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magalisrrwntana Engl.) (Rutaceae), see Viri (1955). 
REMARKS. The external features and the male genitalia of fagan'vora resemble 

those of the next species. The fascia of the former is less strong, and there are clear 
differences in the shape of the valvae and the ventral process of the aedeagus 
between the two species. The signa reticulata in the female are of quite a different 
shape. 

MATERIAL EXAMINED. a-Holotype, TM type no.2994; SOUTH AFRICA, Pretoria, 
accession no.253, xii.1950 (Vari); paratypes, Pretoria, accession no.253, l~ 
lO.xii.1950; Pretoria, Hennops River, accession number 376, l~ 16.ix.1951, l~ 
24.x.1951 (Viri). Additional specimen, Hennops River, accession no.376, IS> 
x.!9S! (Viri); in Transvaal Museum. 

There is a further paratype, not examined by me, in the British Museum 
(Natural History). 

Niepeltia fuscofascia spec.nov., Figs 32-34, 70. 
ADULT a,s> Wingspan 4,0-4,8 mm. Head-tuft ochre. Forewing pale yellow with 

a prominent, dark fuscous, rather irregularly edged fascia situated postmedially; 
wing surface othetwise characteristically devoid of fuscous irrorations. 

Mau genitalia (Figs 32-34). Ventral plate of vinculum with caudal edge very 
thick medially, anterior extension narrow. Valva almost triangular with 
associated spine-like process. Aedeagus: ventral process characteristic; denticulate 
comuti on vesica absent. 

Female genitalia (Fig. 70). Ductus bursae with triangular spinose patch. Corpus 
bursae with signa relatively short and rounded. 

LARVA. According to the rearing records the species mines leaves of Brachystegia 
(Leguminosae: Caesalpinoideae). 

REMARKS. The forewing colour and pattern is characteristic of this species. The 
male genitalia resemble those of fagarivora (for distinguishing features see under 
that species, above) and those of the next species which, like fuscofascia have a thin 
process associated with the valvae. The pattern of the forewing, the shape of the 
ventral process of the aedeagus and the markings on the vesica are features which 
distinguish fuscofascia from the next species. 

The female genitalia are remarkable for Niepeltia in having rounded signa 
reticulata rather than long narrow ones. 

MATERIAL EXAMINED. c3'-Holotype, RHODESIA: Lundi, accession no.2625, 
21.iii.1964 (Viri); paratypes, locality as holotype, accession no.2625, 25 , IS> 
20.iii.l964 (Vari); sa 2-S.iii.1964 (Viri & Van Son); in Transvaal Museum. 

Niepeltia umdoniensis spec. nov., Figs 35, 36. 
ADULT. c3' Wingspan 4,0 mm. Head-tuft ochreous. Forewing pale ochre with a 

poorly defined, fuscous, postmedial fascia, otherwise rather lightly irrorate with 
fuscous. 

Male genitalia (Figs 35, 36). Caudal margin of ventral plate of vinculum well­
thickened; anterior extension relatively broad. Valva small, with long assoc.iated 
spine-like process. Aedeagus: ventral process weakly emarginated at apex; com uti 
on vesica present. 

REMARKS. This species is characterised particularly by the shape of the genital 
capsule and the valvae. For additional characters by which umdonunsis may be 
distinguished from fuscofascia see under that species, above. 

MATERIAL EXAMINED. O'-Holotype, SOUTH AFRICA: Natal, Umdoni Park, 
15.xii.!974 (Kroon); in Transvaal Museum. 
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Niepeltia pundaensis spec.nov., Figs 37, 38. 
ADULT. is Wingspan 3,6-4,1 mm. Tuft on front of head pale ochre, tuft on 

vertex dark brown. Forewing pale ochre, sparsely irrorated with fuscous scales 
that are concentrated into a rather poorly defined oblique fascia. 

Male genitalu. (Figs 37, 38). Anterior extension of vinculum narrow. Valva with 
inner projection arising from near base and curving upwards, Aedeagus: ventral 
process divided at tip several times; lateral processes rather narrow and long; 
vesica with complex thickenings; comuti absent, 

REMARKS. The shape of the valva, the ventral process of the aedeagus and the 
thickening on the vesica are distinguishing features of this species, 

MATERIAL EXAMINED. is-Holotype, SOUTH AFRlci\, . Kruger National Park, 
Punda Milia, 4-8.v.1970 (Vari & Potgieter); para type liS, data as holotype; in 
Transvaal Museum, 

Nltpellia IOTanlivora Uanse) comb.nov., Figs 4, 5, 39, 40, 71, 79. 
NlptiLuia lorantilJ{Jra Janse, 1948. The Mo/Jts of South Africa 4: 169, Pis 82:9, 93: I. 

ADULT. is Wingspan 4,0-6,0 mm (see Remarks). Tuft on front of head pale 
ochre; tuft on vertex very dark brown. Forewing ochre, irrorate with rather pale 
fuscous scales, most specimens unifonnly· and densely speckled. Hindwing with 
pale yellow scales on upper surface nearly covering basal half of wing. <;> As male 
except yellow scales on hindwing are absent. 

ABDOMEN. Pale in both sexes. 
Male genilalu. (Figs 39, 40). Anterior extension of vinculum deeply excavated. 

Valva with large inner projection from which arises a spine. Aedeagus: broad; 
ventral process forked; lateral processes prominent, additional small spine-like 
process arises from one side of aedeagus; comuti on vesica prominent. 

Female genilalu. (Fig. 71 ). Corpus bursae with long signa which run nearly the 
whole length of the structure. 

LARVA. Mines leaves of Bescia oleoides (Burch. ex DC.) Tolken (Capparaceae), 
Fig. 79. 

REMARKS. The holotype, a female, was collected by Gowan C. Clark who 
reared the specimen from the larval stage. Attached to the block of pith on which 
the moth is pinned are three cocoons, presumably from the series from which the 
type was reared. From one of these Dr Vari obtained a dead male pupa from 
which he mounted the genitalia. As a result males of the species can be readily 
identified. 

According to Janse (1948), Clark reared the. specimen from "caterpillars 
making a mine in the leaves of Loranthus elegans." The actual mine does not seem 
to have been preserved. Subsequently Clark reared a number of specimens from 
mined leaves, which were preserved, of Boscia oleoidts. Loranthus is a parasite on 
Boscia (amongst other plants) and the two are not taxonomically related. It is 
likely that the record of uTanthus given for the holotype is wrong; the specimen 
was probably also reared from BeSCu., 

The particularly large wingspan range may be misleading because one 
specimen measures 4,0 mm and the next lowest· figure is 5,4 mm. 

Noteable distinguishing features of lorantivora are the shapes of the valvae and 
the ventral process of the aedeagus. 

MATERIAL EXAMINED. <;>-Holotype, Transvaal Museum type no.2378, SOUTH 
AFRICA, Cape Province, Addobush, 2.vii.1942 (Gowan C. Clark), genitalia slide 
G7260, wing slide 1906, a further label '7260A' refers to the male genitalia of a 
pupa from one of the cocoons mounted with the type. Additional specimens: Cape 
Province, Port Elizabeth, accession no.178, 3~ l2.ix.1949, liS l4.ix.1949, I~ 
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17.ix.1949, 2<iJ8.ix.1949, 2<iJ9.ix.1949, 2<iJ16.ix.I949, (G.C. Clark). All specimens 
in Transvaal Museum. 

N~ltia krooni spec.nov., Figs 10, 11,41,42. 
ADULT. 6 Wingspan 3,6 mm. Head-tuft ochreous. Forewing (Fig. 10) dorsal 

surface pale off-white, with a few pale fuscous irrorations and a few shiny black 
scales on costa near base; underside with shiny black scales extensive. Hindwing 
with shiny black scales covering dorsal surface (Fig. 11 ) from base to about half 
length of wing, similar on underside but interrupted by longitudinally running 
row of ochreous scales. 

Male genitalia (Figs 41,42). Anterior extension of vinculum noteably excavated 
so that it is very narrow in middle but has a pair of prominent lateral lobes. Valva 
narrows gradually to base from just under halfway down its length. Aedeagus: 
ventral process well sclerotised laterally; camuli on vesica very small , few in 
number and not easily visible. 

REMARKS. The shapes of the vinculum, valvae and the ventral process of the 
aedeagus are useful distinguishing features of this species and so is the distribution 
of the shiny black scales on the wings. 

FIGS 10-11. Niepeltia krooni spec.no\·. 10. Vent ral su d acl' of ron·wi ng. II. Dorsa l s llrh!.("l' of hindwin,l{. 
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,Tht specie~ is named after Dr n.M. Kroon, Sasolburg. 
MATERIAL EXAMINED. 5-Holotype, SOUTH AFRICA Transvaal, Soutpansberg 

District, Kairo farm 212, NW"ofAlldays, 22-27.iii.1978, (Kroon); paratypes, 15 
data exactly as holotype; Transvaal, Kruger National Park, 15 data exactly as 
holotype; Transva"I, Kruger National Park, 15 6.v.1970 (Vari & Potgieter); in 
Tnlnsvaal Museum. 

Niepeltia acumenta spec. nov., Figs 43-46, 72. 
ADULT. 5,~ Wingspan 3,9-5,0 mm. Head-tuft off-white. Forewing pale, off­

white, lightly but variously irrorated with' pale fuscous. 
Male genitaliA (Figs 43-46). Anterior extension of vinculum broad, hardly 

emarginated; ventral plate with caudal edge thickened in middle. Valva squared­
off at base so that inwardly directed process is broad based. Aedeagus: lateral 
processes long, tapering to their bases; vesica with prominent, characteristic 
sclerotisation, cornuti absent. 

Fernau genitaliA (Fig. 72). Apophyses extended into short, pointed ovipositor. 
Corpus bursae. with signa elongate but not as long as corpus itself. 

REMARKS, The weakly 'emarginated vinculum. the shape of the valvae, the long 
lateral processes of the aedeagus and the pointed ovipositor of acumenta distinguish 
this species from lorantivora to which it shows some resemblance. The ventral 
process and the lateral processes of the aedeagus differ in shape between acumenta 
and bispiTUlta. In acumenta there are no spinose processes, typical of bispinata, on the 
inner projecti.on of the valvae. 

The specific name derives from the pointed ovipositor in the female (acumen - a 
P9int). 

MATERIAL EXAMINED. 5-Holotype, SOUTH AFRICA, Transvaal, Kruger National 
Park, Pretoriuskop, 6-7.iv.1952, (Vari); paratypes, locality and collector as 
holotype, 25, I~ 6-7.iv.1952, 25 Uv.1952; in Transvaal Museum, 

Niepeltia bispinata spec.nov., Figs 47, 48. 
ADULT. 5 Wingspan 4,4 mm. Head-tuft off-white. Forewing very pale, off­

white with fuscous scales concentrated near apex in a short, almost horizontal, 
streak. 

Male genitaliA (Figs 47, 48). Base of valva relatively broad with a pair of spines, 
one short one longer, projecting in~ards. Aedeagus: ventral process prominent, 
heavily sclerotised, forked; I.ateral processes each with a plate at base; vesica with 
complex" sclerotisationsj cornuti minute, few in number, hardly visible. 

REMARKS. The presence of a pair of spinose processes associated with the valvae 
of bispinata and the prominent ventral process of the aedeagus distinguish this spe­
cies from lorantiuora and acumenta to which it shows some resemblance. 

There is a fine apodeme (~p in Fig. 47) arising from the area of the lateral arms 
or" the gnathos on each side similar in position to lanneivora. 

The two spinose processes on tpe valva suggested the species name. 
, MATERIAL EXAMINED. 5-HolQ,type, SOUTH AFRICA, Transvaal, Kruger National 

Park, Pretoriuskop, 6.vii. 1952 (Vari ); in Transvaal Museum. 

Niepellia se/lata spec.nov., Figs 49, 50. 
AnuL T. a Wingspan 4,2 mm. Tuft on front of head ochreous, tuft on vertex 

re<ldish brown, darker than tuft on front of head but not very dark. Forewing: 
dorsal surface pale, off-white with a few very pale fuscous scales; undersides with a 
patch of shiny black scales on basal half of 9prsal surface. ' 

Male genitalia (Figs 49, 50). Vincuhlm: anterior extension very deeply excavated 
so forming pair of long lobes, very narrow medially; ventral plate with caudal 
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edge thickened. Tegumen bluntly rounded. Valva: shape characteristic, squared­
off at base with prominent inwardly directed process. Aedeagus: narrow, ventral 
process lacks anteriorly directed lateral anns; denticulate comuti on vesica 
absent. 

REMARKS. The shape of the valvae, a useful distinguishing feature ofthis species, 
suggested the specific name sel/ata - a chair. The long lobes of the anterior 
extension of the vinculum, the form of the ventral process of the aedeagus and the 
distribution of shiny black scales on the wings are further characters by which 
sellata may be recognised. 

MATERIAL EXAMINED. 5-Holotype, Soum AFRICk Transvaal, Pretoria North, 
16.x. l960 (Van Son); paratype data as holotype, 15 23.x.I960; in Transvaal 
Museum. 

Niepeltia mariepsensis spec.nov., Figs 51, 52, 73, 80. 
ADULT. 5,9- Wingspan 4,0-4,9 mm. Head-tuft ochre or dark ochre. Forewing 

pale ochre, heavily irrorated with fuscous, particularly in one of the female 
specimens, with a rather weakly defined, oblique, fuscous fascia, difficult to 
discern in the females. 

Mal. genitalia (Figs 51,52). Anterior extension of vinculum broad, very weakly 
excavated; ventral plate with caudal edge slightly thickened medially. Valva with 
a pair of inwardly directed processes. Aedeagus: ventral processes well sclerotised, 
prominent; cornuti on vesica present. 

Fernak genitalia (Fig. 73). Corpus bursae with elongate signa, one member of 
pair much shorter than the other in specimen dissected . 

LARVA. Mines leaves of Gossipourea geTTardi (Schinz) Alston (Rhizophoraceae), 
Fig. 80. 

R EMARKS. The shape of the ventral process of the aedeagus and the projections 
of the valvae are characteristic of this species. 

MATERIAL EXAMINED. 5-Holotype, SOUTH AFRICA Transvaal, Mariepskop, 
accession no. I 720, Il.ii.l956 (Vari); para types, RHODESIA, Mount Selinda, 
accession no.182l , 15, 19- 3.v.1956 19- I.v.1956 (Vari); in Transvaal Museum. 

Niepeltia lundiensis spec.nov., Figs 53-57. 
ADULT. 5 Wingspan 3,4-3,6 mm. Head-tuft ochre. Forewing pale ochre with 

fuseous scales scattered fairly randomly over surface. 
Mal. genitalia (Figs 53-57). Caudal margin of ventral plate of vinculum 

thickened. Valva long, narrow with inwardly directed spine~like process. 
Aedeagus: ventral process comprising a small forked projection and solid lateral 
thickenings; lateral processes very large, shell· like so that they curve around 
aedeagus; cornuti on vesica present. 

R EMARKS. The shape of the valvae of lundiensis resemble those of the next spe­
cies. The two species are easily distinguishable by the relative lengths of the 
valvae, the shape of the vinculum and its components, and the ventral process and 
lateral processes of the aedeagus. 

MATERIAL EXAMINED. 5-Holotype, RHODESIA, Lundi, 2-5.iii.1964 (Vari & Van 
Son); paratypes, data as holotype, 15 2-5.iii.l964, 15 13-16.iii.l964; in Transvaal 
Museum. 

Niepeltia fulva spec. nov., Figs 58, 59. 
ADULT. 5 Wingspan 3,4 mm. Head-tuft rubbed, only a few hairs remain. 

Forewing pale, off-white with a few very pale fuseous scales. Hindwing with 
brown scale, covering basal half of dorsal surface. 

Mal. genitalia (Figs 58, 59). Anterior extension of vinculum broad; ventral plate 
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with lateral parts of caudal edge thickened. Tegumen rounded. Valva with 
inwardly pointing finger-like projection. Aedeagus relatively narrow; ventral 
process small; lateral processes long and narrow; vesica with complex scleroti­
sations, cornuti present. 

REMARKS. The valvae of fulua resemble those of lundiensis. For distinguishing 
features see under lundiensis, above. The specific name fulva refers to the colour of 
the scales in the hind wing. 

MATERIAL EXAMINED. 5-Holotype, SOUTH AFRICk Transvaal, Kruger National 
Park, Pafuri, 8.v.1975 (Potgieter & Scobie); in Transvaal Museum. 

Niepeltia vacuolala spec.nov., Figs 60, 61. 
ADULT. 5 Wingspan 5,0 mm. Head-tuft off-white. Forewing pale, off-white 

with fuscous scales concentrated into two patches, one near apex and a smaller 
one near centre of wing, and around base with a few scales scattered over wing 
surlace. Hindwing with raised brown scales covering basal two-thirds. 

Male genitalia (Figs 60, 61 ). Large. Vinculum: anterior extension broad. Valva 
with noteable thickenings, and a pair of inwardly directed processes fonned by a 
large vacuolate excavation; basal element straight, long and stout. Aedeagus: 
ventral process long; lateral processes of anellus small; vesica with com uti 
prominent. 

.REMARKS. The shape of the valva is characteristic of this species and is the most 
useful diagnostic feature of it. The name of the species was suggested by the 
vacuolate emarginations of these structures. The brown scales on the hindwings 
are undoubtedly confined to the male sex although no females are available to 
confinn this. 

MATERIAL EXAMINED. 5-Holotype, SOUTH AFRICA, Transvaal, Kruger National 
Park, Punda Milia, 4-5.v.1970 (Vari & Potgieter); in Transvaal Museum. 

Nupeltia lanneiuora (Vari) comb.nov., Figs 7, 12, 62, 63, 74. 
StigmellA iamuivora Vari, 1955, Ann. Transu. Mus. 22:332, PI. 23:3; gr=nitalia: Figs 3, 15; mine: 

Fig 25. 
ADULT. 5,~ Wingspan 4,6-5,6 mm. Tuft on front of head off-white, tuft on 

vertex dark brown. Forewing pale ochre, fairly regularly and heavily irrorate with 
fuscous. Hindwing: in type-series colour and shape as usual in genus, in two 
additional male specimens dorsal surface with shiny, yellowish scales from base to 
just under half length of wing; shape of wing as in Fig. 12. 

Male genitalia (Figs 7, 62, 63 ). Anterior extension of vinculum broad, rounded 
not excavated; ventral plate with short process bearing a pair of setae arising from 
each side of aedeagus. Well sclerotised apodeme arises from near gnathos and 
extends along lateral arm of vinculum on each side. Valva squared-off at base, 
basal element of valva prominent; inwardly directed projection of valva short, 
rounded and broad based; short inwardly directed finger-like projection at tip; a 
membrane , extended into a pair of setae-bearing, finger·like projections joins 
valvae weakly to aedeagus ventrally. Aedeagus narrow, not large, markings on 
vesica characteristic, comuti absent. 

Female genitalia (Fig. 74). Corpus bursae with elongate signa. 
LARVA Mines leaves of Lannea discolor Eng!. (Anacardiaceae), see Viri (1955). 
REMA~KS. The shape of the valvae, the rounded vinculum and the finger-like 

processes on the membrane associated with the valva and aedeagus are 
characteristic of this species. 

The presence of brown scales on the hind wing of only two of the known males of 
lanneivora is surprising. As there do not appear to be any other differences these 
specimens are identified as lanneivora. 
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FIG. 12. Nltptllia lanneivora (Vari). 12. Hindwing, total length = 2 mm. 

The well sclerotised bars running alongside the 'lateral arms of the vinculum are 
prominent (Fig. 7). For further remarks see under 'Comments on morpology and 
relationships' abov~. 

MATERIAL EXAMINED. 5 -Holotype, Transvaal Museum type no.2976 SOUTH 
AFRICA: Transvaal, Pretoria, accession no.316, 3.ii.1951 (Vari); paratypes, locality 
as holotype; accession no.335, 15 22.viii.l95l; accossion no.202, 3<;1 21 , 
26.iv.1950; accession no.3l6, 1<;12.ii.1951.(Vari). Additional specimens, Pretoria 
North, 15 9.vi.1953, (Rorke); 15 27.i.195l; Pretoria accession no.202, 1<;1 
26.iv.1950 (Vari); in Transvaal Museum. 

Niepellia elinomochla (Meyrick) cODlb.nov. Figs 13, 14, 64, 65. 
kepticula clinomochla Meyrick, 1934. Exotic MicroLepidoptera 4:468. 
Trifurcula clinomochia (Meyrick); Gustafsson 1976. Ent. T idskr. 97:47, Figs 3, 4, 6, 9, 10. · 

The species was redescribed by Gu~tafsson (1976) from a series of specimens 
from Sri Lanka. Meyrick's type was not available for compiuison and so the 
identity of these specimens remains in question. However, . Gustafsson gives his 
reasons for identifying his specimens as cfinomochla (included amongst them is that 
this series was reared from the same species of ~ost-plant as that from which 
Meyrick reared the type). . 

ADULT. See Gustafsson (1978). In addition, the forewing of the male has a long 
thickening (Fig. 13) visible after denudation of the scales. 

Male genitalia (Figs 64, 65). Anterior extension of vinculum narrow; rounded, 
very characteristic; ventral plate with caudal edge thickened. Aedeagus: ventral 
process in form of a pair of hook-like apodemes. . 

Female genitalia. Corpus bursae with rather small signa. 
LAR \' \. -Forms a linear mine on Bridelia relusa (L.) Spreng. (Euphorbiaceae), see 

GustafSson (1978). .' 
MATERIAL EXAMINED. SRI LANKA: North Western Province, Ibbagamuwa, 10', 

1<;1 7.iii.1974 (Gustarsson ); in' Swedish Museum of Natural History, Stockholm. 
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FIGS 13- 14. Nitpeltia dinomochla (M~yrick). 13. Forewing. 14. Hindwing. Sca lc = 0,5 mm. 
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ABBREVIATIONS 
ap apodeme 
ca chaetosema 
ceg central element of gnathos 
cvp caudal edge of ventral plate of vinculum 
ga galea 
lay lateral arm of vinculum 
lp labial pal pus 
Ips lateral process of aedeagus 
mp maxillary palpus 
tn tegumen (pseuduncus) 
us uncus 
vp ventral process of aedeagus 
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FIGS 15-22. Ma le genitalia of Nieptllw species, ventral view. 15-16. N. plaumi (Muller-Rulz). 
17-18. N. combre/ella (Vari). 19-20 . .N. vumbtUMS spec. nov. 21-22. N. molleivora spec. nov. 
Scales = 0, I mm. 
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FIGS 23-31. Male genilalia of NiepeLtio. species. 23-24. N. t,eyheriae spec. nov. 25-27. N mbiaevora sJX"C.no\'. 
28-29. N obliquelfa spec. nov. 30-31 . N. fagarivora (Vari ). Scales = 0, I mm. 



SCD8LE: T HE GENUS }lJEPEL TlA 

if 

Inner aspect 

of ".1". 

, , 35 
". ~/ 

39 
" 

221 

36 

40 

F IGS 32·40. Ma lc geni ta lia or Nieptltio. species. 32·34." N. fusco/asao spec.nov. 35·36. N. umdoniensis 
spec. nov. 37·38. N. pundLun.ris spec. nov. 39·40. N. lorantivora spec. nov. Scales = 0,1 mm. 
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FIGS 41-46, Male genita lia of Niepeltia species. 41 -42. N. kTOrmi spec. nov. 43-46. N. acumenla spec. nov. 

Sraics = 0, I mm except where shown otherwise. 
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FIGS 47-52. Male genitalia of Nllptltia species. 47-50. N. selklta spec. nov. 51-52. N. maritpseruis 
spec. nov. Scales ;:: 0,1 mm. 
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FIGS 53-65. Male genitalia of Niepellia spec ies. 53-57. N. lundiensis spec. nov. 58-59. N. fulva spec. nov. 
60-61 . .N. vacuolala spec. nov. 62-63. N. lamuil)(jra (Vari). 64-65 N. clinomochla (Meyrick) Scales = 
0,1 mm except where shown otherwise. 
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F IGS 66 .68. Fema le ge nitalia of Nitptltia ~pec i cs. 66. N . moffeivora spec. nov. 67 . N. rubiatvora spe('. no\'. 
68. N. obLiqutila spec. nov. Sca les :;:: 0, 1 mm. 
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FIGS 69-71. Female genitalia of KupeJlio. species. 69. N.jagari/JOra (Vari ). 70. N,juscojascia spec. nov. 
71. N. lorantioora Oanse). Scales ;:::: 0,1 rom. 
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Fles 72-74. Female gen italia 01" Nilpillia species. 72. N. acummta spec.nm·. 73. N. ITIflriePSlnsis spec.nm 
74. N. lamuil'ora (yari ). Scaks =: 0,1 mm. 
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FIGS 75-76. Lear-mines or Niepellia species, 75. N molfeivora spec.nov., on Combrelum molle. Un­
identified Nupeltia species on Eugenia capensis. 
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FICS 77-80. Leaf-mines of Niepellia species. 77. t.eyheria spec.nov., on Ccmbrelum l.lyherii. 78. N rubiae­
oora spec. nov., on Canlhiwn, ilUn7U. 79. N. iorantivora Uanse), on &scitJ. ouoides. 80. N. mtlriLJr 
sew spec.nov., on Cassipourea gerrardi. 
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