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En vanlig men hittills obeskriven stekelart,  
Trybliographa emblematica n.sp. 
Bild: Martin Holmer.
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Introduction 

Hidden diversity 
There is still a lot of strange unnamed creatures lurking out there – a large 
part of the animals are simply not yet discovered. Even in a country like 
Sweden, in spite of Linnaeus and a number of luminous taxonomists follow-
ing him, a substantial portion of all animals are not yet found, described and 
given names. It is only a small selection of groups where we actually do 
effectively keep track of the fauna. A few groups display the unhappy com-
bination of belonging to the most species-rich and simultaneously the least 
known; above all Acari (mites, ticks), Diptera (flies, midges, gnats, mosqui-
toes) and Hymenoptera (wasps, bees, ants, sawflies) (Hedström, 1994; 
Gärdenfors et al., 2003). 

When the Swedish government in the spring of 2001 allocated significant 
resources to basic research about biological diversity, the Swedish Taxon-
omy Initiative (Svenska Artprojektet) was launched. The aim of the Swedish 
Taxonomy Initiative is to complete the inventory of the entire multicellular 
fauna and flora of the country in 20 years (Ronquist & Gärdenfors, 2003). 
The project involves large-scale collecting efforts, research projects on 
poorly known groups, and the production of a popular biodiversity encyclo-
pedia (Nationalnyckeln; Eliasson et al., 2005, and later volumes) presenting 
all organisms identifiable without advanced technical equipment to the gen-
eral public. 

For the part of the insects, inventory work has so far focused on Malaise 
traps (The Swedish Malaise Trap Project). Malaise trapping is a particularly 
useful method for collecting smaller Diptera and Hymenoptera, the insect 
orders containing the largest numbers of poorly known and undescribed taxa. 
More than 70 Malaise traps were deployed in a variety of habitats across the 
country and operated for three years, 2003-2006, collecting insects year 
round (Karlsson et al. 2005). The sorting of the material into groups suitable 
for taxonomic work by experts, for the Hymenoptera families and some sub-
families, takes a lot longer than the collecting, and is not expected to be fin-
ished until the end of 2015 at the current pace. However, the approximate 
third of this insect material sorted thus far allows a number of interesting 
analyses, many of which will soon be published. Some preliminary results 
for the Figitidae are discussed below in the section about the Swedish fauna. 
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A group of organisms may be quite common, with several species de-
scribed, and it could still be a poorly known group. There is no consensus on 
how to define a poorly known group, but from the viewpoint of a regional 
biodiversity project one can rather easily formulate criteria. 

A wellknown group might be defined as one where the available biodi-
versity is largely accounted for, and there are useful identification keys, il-
lustrations and other information readily available, even to amateur natural-
ists. In such a group, there might of course still turn up single new species 
for the region, and possibly even for science, but one would expect those to 
come primarily from inventories involving extensive efforts or entirely novel 
collecting techniques, if not from true recent additions to the flora or fauna. 
The major taxonomic questions in such groups will concern the status of 
some recognisable forms, which may or may not be distinct species. There 
may also be cases where genetic studies have revealed hidden diversity in a 
morphologically relatively homogenous taxon. Finally, there may be discus-
sions about the generic placement of species due to insufficient knowledge 
of relationships, which reigns more or less everywhere. 

In a poorly known group, there are typically no useful identification keys, 
and a substantial part of the fauna clearly remains more or less unaccounted 
for. Specialist knowledge is needed for identification and every single inven-
tory will raise questions that couldn't be answered without actual taxonomic 
research. Only a portion of the species frequently accounted will be confi-
dently associated with a name, and it is common to encounter forms which 
have never been scientifically described. 

Species numbers in poorly known groups are typically vague because 
only a relatively small fraction of species are satisfactorily circumscribed, 
recognisable and associated with an available name. In addition, there is 
usually a considerable number of unknown names; taxa that have been 
poorly described and needs further characterisation before the names can be 
used. And then of course there are more or less recognisable forms that lack 
an available name. Some of them will be associated with informal or un-
available names, some with no name at all. So the species number of a 
poorly known group may easily vary by an order of magnitude, depending 
on the circumscription. On one extreme, the species list may only include the 
satisfactorily characterised species with available names; on the other ex-
treme, it may also include uncertain names, recognisable species that cannot 
be safely associated with an available name, and species that are undoubt-
edly new to science. 
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A poorly known group: Figitidae 
The Figitidae is a relatively small family, comprising the vast majority of the 
parasitoid (non-phytophagous) wasps of the gallwasps' superfamily Cynipoi-
dea (the remaining parasitoids belong to the families Austrocynipidae, Ibali-
idae and Liopteridae; physically large, phylogenetically basal forms, very 
different from Figitidae). Their closest relatives are the morphologically 
similar Cynipidae, which have a very different lifestyle since they have 
switched to attacking plants instead of insects, and so are gall-makers, or 
inquilines in galls, on trees and herbs. Figitidae currently consists of eleven 
subfamilies, five of which are relatively species-rich and widely distributed 
(and present in Sweden), while six are small and usually with restricted geo-
graphical distributions (Table 1). Ecologically, the subfamilies of Figitidae 
can be easily divided into three groups: 1) Most of the species-poor and rare 
subfamilies are associated with galls, not as phytophagous inducers of galls, 
but as parasitoids or inquilines of gall-making insects (Parnipinae, Thrasori-
nae, Plectocynipinae, Euceroptrinae). These were all not long ago misclassi-
fied as Cynipidae, and for a short time collectively known as the "figitoid 
inquilines" (Ronquist, 1994). 2) Some middle-sized subfamilies (widespread, 
with several common representatives) are parasitoids of various insects asso-
ciated with aphids – never parasitoids of the aphids themselves, but only of 
their enemies: hoverflies, lacewings, and other parasitic wasps. These sub-
families are Aspicerinae, Anacharitinae, and Charipinae. 3) Some subfami-
lies, including the most species-rich ones, but tentatively also a few rare and 
very poorly known ones, are parasitoids of various brachyceran fly larvae, 
typically in concealed habitats. These are Eucoilinae, "Figitinae" (in quota-
tion marks because it is probably not monophyletic in its present delimita-
tion), and the small Emargininae and Pycnostigminae. 
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Table 1. Families of Cynipoidea, and subfamilies of Figitidae. Largely based on 
tables in Vårdal (2004), and taxa counts are directly from that source, except where 
updated based on Buffington & Van Noort (2007) (Pycnostigminae), Ros-Farré & 
Pujade-Villar (2007) (Plectocynipinae), Buffington & Liljeblad (2008) (Euceroptri-
nae), Buffington (2008) (Thrasorinae) and the present work (Eucoilinae). Names are 
mainly from Ronquist (1999), but authorship of Figitidae and Figitinae is corrected 
to the senior Hartig, 1840. 

 
 
Eucoilinae is by far the most species-rich and (together with Charipinae) 

the most common subfamily of Figitidae, comprising parasitoids of 
brachyceran flies from a diversity of habitats from all over the world. Cur-
rently more than 80 genera are known with more than 900 species (Table 2). 
However, quite a lot of the described species are poorly known and may be 
expected to be synonyms or to remain nomina dubia, while on the other 
hand large numbers of species decidedly remain undescribed. 

Figitids are mostly inconspicuous wasps, usually small (up to 6 mm, more 
commonly around 2 mm), mostly shining black (rather commonly more or 
less pale red, and rarely other colors might occur). They are all more or less 
compactly built, usually but not always with a strongly hypognathous head, 
long antennae, bulbous mesosoma, rather long legs, rather large pubescent 
wings with a wing venation following a very typical pattern which has been 
described as W-shaped but with a varying degree of reduction, conspicu-
ously sculptured scutellum, very short petiole and a short, laterally com-
pressed metasoma with telescoped and often fused tergites and basal pubes-
cence often in the shape of a hairy ring. Most of the listed characteristics are 
lacking in one or two subfamilies and/or scattered genera, but the Eucoilinae 
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have them all (Fig. 1). Furthermore, Eucoilinae has a very handy universal 
diagnostic character, namely an elevated scutellar plate on top of the scutel-
lum. The scutellar plate, together with two deep pits in the anterior part of 
the scutellum and its often protruding posterior lobe, forms an unmistakable 
vaguely face-like structure on the back of each eucoiline wasp. 

 

 
 

Figure 1. Habitus of a representative eucoiline: Trybliographa rapae (Westwood). 
1a) lateral view, pp= pronotal plate, scut= scutellar plate, 1b) dorsal view 

 
While Cynipids attracted scientific attention very early due to their con-

spicuous gallmaking habits, Figitids have been scientifically studied for very 
little more than 200 years. Linnaeus did not notice them, nor did his immedi-
ate followers. Around the year 1800 the first species belonging to the group 
were described, first within the gall wasp genus Diplolepis, but just a little 
later in the separate genus Figites. More taxa were described in the early 
decades of the 19th century, by Johan Wilhelm Dalman (1787-1828) and 
Johan Wilhelm Zetterstedt (1785-1874) in Sweden, John Curtis (1791-1862), 
Alexander Henry Haliday (1807-1870) and Francis Walker (1809-1874) in 
the British isles, and Thomas Say (1787-1834) in North America. These 
were brief morphological descriptions, and since it was not known what 
characters might have an actual diagnostic value, the identity of these taxa 
have typically remained obscure until modern studies of the type specimens. 
The first hymenopterists devoting more efforts to the parasitic Cynipoidea, 
identifying systematically important characters and erecting new genera, 
were John Obadaiah Westwood (1805-1893) in England, Gustaf Dahlbom 
(1806-1859) in Sweden, Theodor Hartig (1805-1880) in Germany and Jo-
seph Giraud (1808-1877) in Austria. More genera, and some sense of order, 
was brought by Arnold Förster (1810-1884) in Germany, Carl Gustaf Thom-
son (1824-1899) in Sweden, Peter Cameron (1847-1912) in England, and 
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William Harris Ashmead (1855-1908) in North America (who was the first 
one to consider the vast Neotropical fauna). These last-mentioned workers 
developed more or less reasonable hypotheses about species delimitations 
and natural groups, and started considering the world fauna. 

At that point the jesuit pater Jean-Jacques Kieffer (1856-1925) enthusias-
tically adopted the group and started working hard at erasing all the remain-
ing question marks, with a large number of minor publications and his mag-
num opus in the field, the "Das Tierreich" volume compiled with Karl Wil-
helm von Dalla Torre (Dalla Torre & Kieffer, 1910). Kieffer reclassified 
according to pragmatic diagnostic principles which did not consider natural 
relationships nor nomenclatoral principles very carefully, and he described 
large amounts of new species, often from material sent to him from all over 
the world and which he always returned to the collector. Because of that, the 
type material was scattered all over the world, and very often he failed to 
recognise previously described species, hence a large number of synonyms 
were described. Taxonomic work in parasitic Cynipoidea still consists to a 
large extent of rectifying Kieffer's errors; struggling to locate Kieffer type 
specimens, synonymising Kieffer species, and rearranging Kieffer arrange-
ments. 

Using the Dalla Torre & Kieffer monograph as a basis, several workers 
were describing new species in the first half of the 20th century (including 
the famous Alfred Kinsey, who went on to found human sexology). Kieffer's 
successor as the leading world specialist of parasitic Cynipoidea was Hans 
Hedicke (1891-1949) in Berlin, rectifying some of Kieffer's most blatant 
errors. More radical change was brought about by Lewis H Weld (1875-
1963) in the US. He completed a bibliography of all Cynipoid literature after 
the Dalla Torre & Kieffer monograph and summarised all new taxa and 
taxonomic changes (Weld, 1952). He also extensively reclassified the 
Cynipoidea based on the strategy of studying actual type specimens of spe-
cies, and type species of genera, which, it might be argued, is largely normal 
taxonomic practice. 

 

Table 2. The genera of Eucoilinae, arranged in a tribal classification. Species num-
bers of genera are based on large amounts of yet unpublished new combinations 
(many of which in paper IV herein), distribution and host data from the entire lit-
erature as well as large amounts of unpublished label data in museums, SE are spe-
cies numbers in Sweden. Geographical columns are biogeographic regions; WP- 
West Palearctic, EP- East Palearctic, NA- Nearctic, NT- Neotropical, AT- 
Afrotropical, OR- oriental, AU- australian, PC- pacific, AN- antarctic; absence (as 
far as presently known) is indicated by 0, uncertain occurence ?, occurence X, and 
an occurence known or strongly suspected to originate in human introduction is 
indicated by i. In several cases, rarity has been indicated by lower-case x, and abun-
dance with bold X, but abundance has not been evaluated for all taxa and regions, so 
the ordinary X does not necessarily mean medium abundance. 
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With Weld's contribution as a foundation, a small number of taxonomists 
started doing more careful taxonomic work in figitids in the late fifties, 
namely Wolter Hellén in Finland, John Quinlan in England and Petr Masner 
in Czechoslovakia (cf Kerrich & Quinlan, 1960; Quinlan, 1967; 1974; Mas-
ner, 1958; 1960). Some regional fauna volumes were published, but only a 
few based on actual careful taxonomic research and substantially better than 
the others, namely the Finnish (Hellén, 1958; 1960; 1963) and the British 
(Quinlan, 1978; Fergusson, 1986). 

Göran Nordlander introduced an explicitly phylogenetic methodology 
into the study of the Eucoilinae and laid the grounds for a major reclassifica-
tion of the whole group (Nordlander, 1976; 1978; 1981; 1982a; 1982b). At 
the same time, Henk Evenhuis started studying the Charipinae, and although 
he was not primarily a systematist, he published some very good work on a 
group that nobody else mastered. At this time, some researchers adopted 
phylogenetic perspectives and modern techniques, while others kept describ-
ing new species without type studies, identification of systematically impor-
tant characters, carefully based generic assignments, or phylogenetic per-
spectives. Nordlander's student Fredrik Ronquist made a remarkable effort 
studying the higher-level phylogeny of the Cynipoidea and tidying up the 
classification (Ronquist, 1995; 1999). In recent years, several international 
team efforts (significantly including groups in Sweden, Spain, Hungary and 
USA) have significantly advanced both taxonomic and phylogenetic know-
ledge of Figitidae in general and Eucoilinae in particular (e.g. Fontal-Cazalla 
et al., 2002; Buffington et al., 2007). Another very important recent contri-
bution was the work of Liu et al. (2007) describing and interpreting the en-
tire fossil record of Cynipoidea. 

 
The fauna of Figitidae is still more or less poorly known everywhere. This is 
also true for Europe, despite the long tradition there. A modern checklist was 
recently published as part of the Fauna Europaea (Ronquist & Forshage, 
2004). It was based on the revisions by Nordlander, Quinlan & Masner and 
the national fauna volumes of Hellén and Quinlan cited above, but also to a 
large extent on unpublished data. There still remains much to do, and many 
existing national fauna volumes and checklists are not reliable, often based 
on obsolete classifications and very uncertain identifications. Updated na-
tional checklists are now being published in Sweden (Forshage & Nord-
lander, 2009) and Britain. There has been little work so far in the Mediterra-
nean and Central Asian parts of the Palearctic, although the local fauna of 
Madeira was recently treated (Nieves-Aldrey et al., 2008) and there is an 
inventory from a spanish site (Fontal & Nieves-Aldrey, 2004). The figitid 
fauna of the Far East remains largely unexplored.  

In North America, the figitid fauna has been studied by Matt Buffington 
and others, but no systematic efforts to account for the width of the available 
diversity have been made. Regional checklists have been published; the most 
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recent being that of Poole & Gentili (1996) and the most widely used Krom-
bein et al. (1979). However, these catalogs repeat Weld's catalog of 1951 (in 
Muesebeck et al., 1951) with minor additions and no overall modernisation 
of taxonomy. A modern catalog of North American Eucoilinae is now avail-
able in manuscript form, where we bring taxonomic arrangement up-to-date 
and the species are referred to the genera where they belong, but much of the 
species diversity still remains unaccounted for. 

More has been done on the South American fauna, including several mi-
nor revisions, a revision of a tribe (Buffington, 2009), and two recent very 
useful overviews (Ronquist et al., 2006; Buffington et al., 2006), the latter 
including a genus-level identification key. However, this fauna is also ex-
tremely rich, and so it still remains to a large extent unknown. 

The Afrotropical fauna was partly revised by Quinlan (1986; 1988), but 
far more remains to be discovered. 

Of the Oriental fauna, only a few haphazard example taxa have been de-
scribed. Certain genera on Taiwan have been revised (Lin, 1988). 

In Australia too, only a few taxa have been studied. The rich and seem-
ingly isolated fauna of Hawaii has been rather thoroughly studied, first by 
Perkins (1910) and Yoshimoto (1962b), and then by Beardsley (1988; 1989; 
1990; 1992a; 1992b). The faunas of several groups of islands in the western 
pacific have been treated by Yoshimoto (1962a; 1963a; 1963b; Yoshimoto 
& Yasumatsu, 1965), and a recent inventory project in Vanuatu will soon be 
summarised. 

Moving down to the local level, the Swedish fauna was one of the best 
known in the early days since two of the foremost pioneers, Dahlbom and 
Thomson, were Swedish. But after Thomson, nobody worked with the group 
in Sweden for a very long time, and basically nothing happened until Nord-
lander took up systematic study of Eucoilinae under the supervision of Karl-
Johan Hedqvist. The exploration of the Swedish fauna is described in more 
detail below. 

Systematic work 
But let's take a step backwards and consider what systematic work is. Bio-
logical systematics is usually considered to analytically fall apart in the two 
constituent parts phylogenetics and taxonomy. Phylogenetics is enquiry into 
the natural relationships between organisms, adressing their historical origins 
(phylogeny). This is rather straightforward, and obviously a scientific task. 

Taxonomy, on the other hand, is defined rather differently by different 
workers, and often considered a mere descriptive or practical issue rather than 
actual science. Here I start out from an etymological view, and regard taxon-
omy as the art or craft of applying names to taxa. Taxa are the units systematics 
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deals with, namely groups or lineages of organisms, only some of which carry a 
name and a particular rank in a classification (species, genus, family etc). 

Describing (and thus naming) new species is often considered to be the 
core activity of a taxonomist, but that is actually just a part of the truth. It is 
equally important, and actually necessary in order to be able to erect new 
species, to investigate and clarify the meaning of previously described spe-
cies. Only sometimes the identity of a species is evident from its original 
description. Many descriptions of new taxa are clearly insufficient to make 
the new taxon recognisable; they may be vague, unillustrated or brief; they 
may overlook important characters, etc. This applies to many old descrip-
tions, but unfortunately also to some recent ones. Such names will be 
"nomina inquirenda" (names under enquiry). In such cases, it is the type 
specimens which decide the meaning of the name, and it is common to pro-
vide redescriptions when they can be located (typically in a museum collec-
tion), to help associate the names with recognisable taxa. When the type 
specimens cannot be located, the names usually remain unusable but for-
mally available, "floating in the air"; they are "nomina dubia" (dubious 
names). Fortunately,  insect specimens are a lot easier to preserve and exam-
ine – they can even be sent between institutions all over the world by regular 
mail – than specimens of many other organisms, so type studies is indeed 
one of the most central activities in insect systematics.  

The second task often considered to fall into the realm of taxonomy is 
providing classifications. The fundamental principle of modern systematics 
is that named taxa should be monophyletic (meaning that they consist of a 
real historical entity, a genealogical lineage, including all the descendants of 
a particular ancestor). So a prerequisite is that one has access to some (hope-
fully accurate) phylogenetic hypothesis. However, even when a robust and 
well-corroborated hypothesis is available, the task of identifying the higher 
taxa that can be named within a classification and choosing their relevant 
ranks remains. This post-processing of the phylogenetic hypothesis is its 
classificatory application, and clearly a taxonomic activity. Some biologists 
regard producing the underlying phylogenetic analysis itself also as a taxo-
nomic task, in which case the distinction between taxonomy and systematics 
on the whole is blurred. 

An important aspect of all taxonomic work is nomenclature, the formal 
rules governing how to make and treat names. These rules are collected in a 
code book, the "International Code of Zoological Nomenclature" (ICZN, 
1999). It is those rules that, for example, states that whenever several names 
are synonymous, that is, referring to one and the same taxon, it is the oldest 
name which is valid (unless one of the exceptions apply); this is called the 
priority principle. Synonyms are quite abundant, since common or spectacu-
lar organisms have often repeatedly been described as new by different 
authors. This was especially frequent in the old days, when species descrip-
tions were less detailed and scientific results more poorly disseminated. 
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Another major part of taxonomy, often forgotten in expositions of the 
concept, is diagnostics. Diagnostics includes activities such as characterising 
(diagnosing) the named taxa, finding accurate ways of circumscribing them 
and distinguishing between them, and developing tools for facilitating their 
recognition (such as identification keys). In insects, different taxa are usually 
expected to be distinguishable by observation of morphological characteris-
tics, even though study of these characteristics often requires special prepa-
ration of the specimens, such as extracting the genitalia. There is a diffuse 
boundary between diagnostics as a part of systematics and diagnostics for 
the end-user. Identification of specimens in general is often referred to as 
faunistics, meaning "mastery of the fauna", the practical ability of identify-
ing specimens. This is a relatively straightforward activity, which typically 
rests on the availability of printed or digital identification keys or other diag-
nostic tools focused on morphological traits. However, good faunistics gen-
erally relies not only on the ability to identify relevant morphological charac-
ters, but also on intimate knowledge of the composition of local faunas and 
the geographical distributions, habitat preferences, patterns of mobility, sea-
sonal occurrence (phenology), behavior, etc of the component taxa. 

A typical project in taxonomy is a revision. A group of organisms that 
seems unsatisfactorily accounted for is selected and as much material of the 
organisms as possible is gathered, both from one's own collecting efforts and 
from museum collections, including the type specimens of all taxa that might 
possibly belong in the group. Based on careful study of this material, often 
but not necessarily in the form of actual phylogenetic analyses, name usage 
is considered in every detail. All errors are rectified, new species are de-
scribed, relevant old species are redescribed, names referring to the same 
taxa are synonymised, etc. A higher-level revision concentrates more on 
names pertaining to higher ranks, and typically puts more focus on phyloge-
netic analyses than studies of large numbers of specimens. Quite frequently, 
such studies focus on exemplar specimens representing higher taxa; prefer-
rably these should be the ones also representing type taxa in the nomenclatu-
ral sense; this is necessary in order to be able to make classificatory changes 
based on the studies. The strategy of exemplar specimens is of course similar 
to the one used in most molecular analyses of higher-level relationships. 

 
Sometimes, descriptive taxonomy, especially concerning the basic classifica-
tory units (species in particular), is called "alpha taxonomy", opposed or not 
to "beta taxonomy" which for many is the grouping of species into larger 
units (groups of higher ranks). Some also recognise a "gamma taxonomy" 
level, which might involve questions about general evolutionary patterns, 
about populations and their dynamics, about infraspecific classifications, 
about life histories, or something else (cf Mayr, 1969). If taxonomy is to 
include all of these problem areas, however, taxonomy basically becomes 
synonymous to biology, and we have reached from the etymological sense of 
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taxonomy as applying names to taxa. Some people believe that these taxon-
omy levels can be separated, and that alpha taxonomy can be carried out in 
isolation, in a neutral and unproblematically objective way, without theoreti-
cal ”speculation”. This is a misconception. 

Even the most straightforward alpha taxonomy implicitly rests on as-
sumptions about species boundaries and phylogenetic relationships. There-
fore, it is desirable to explicitly consider a number of questions regarding the 
evolutionary history of the organisms in a taxonomic treatment. In order to 
even suggest a Linnaean binomen – that is, an ordinary scientific name con-
sisting of two words, one generic name and one specific epithet – it is neces-
sary to have a firm idea of the genus the species shall be included in. Thus, if 
one does not have access to a full phylogenetic analysis, one at least needs to 
have a notion about which diagnostic characters are more probable than oth-
ers to be phylogenetically informative, so that the genera can be properly 
circumscribed. 

Modern principles of biological classification rests on the general frame-
work of theory of Darwinian evolution and draws from a number of other 
scientific disciplines, including e.g. plate tectonics and other geological the-
ory. The commonly accepted school of thought within scientific systematics 
today maintains that in order for systematics to be scientific, it must demand 
that the units named are monophyletic. This theoretical framework is called 
phylogenetic systematics, or cladistics. It is one of the great tasks for modern 
systematists to revise traditional classifications, based on intuitive estima-
tions of overall similarity, and thus including remarkably accurate guess-
work as well as poor guesswork, to ascertain that the classifications display 
the best hypotheses available of true evolutionary relationships and strictly 
conform to the principle of monophyly. 

 
A logical first step in inferring phylogenies is ”Hennigian reasoning”, which 
consists of applying the monophyly criterion in rational analyses of character 
states in terms of plesiomorphies and apomorphies. Plesiomorphies are in-
herited traits that organisms share with their ancestors, while apomorphies 
are aquired traits, evolutionary novelties; only the latter can be used for 
characterising and circumscribing monophyletic groups. The next step is 
often to make quantitative analyses of all the available data, because there is 
usually a lot of conflict between characters, suggesting different, incompati-
ble, ways of grouping taxa. It then becomes necessary to apply an optimality 
criterion to choose among reconstructions. The most commonly used criteria 
are parsimony and probability measures, the latter including maximum like-
lihood and Bayesian posterior probability. The probability measures are also 
based on a general principle of parsimony but work in a different conceptual 
framework. In order to be able to include large amounts of data (and also to 
try to avoid subjective factors, prejudice) such analyses are made with com-
puter programs. 
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These analyses usually assume that it is beneficial to include as much data 
as possible. Some researchers have very strong preferences for either mor-
phological data or molecular (genetic) data, but I think it is important to see 
the relative merits of both, and to expect most from their combination. Mo-
lecular data have the advantage of being quantitatively very rich (each nu-
cleic acid base pair sequenced provides one character, so you usually end up 
with hundreds or thousands of characters) and the character states are more 
objectively given. However, homology assessment, as in the operation of 
aligning sequences, usually includes far less reproducable tricks and judg-
ment calls, making it both problematic on a fundamental philosophical level, 
and often, particularly in non-coding sequences, very uncertain. Morpho-
logical data have the advantage (and includes the risks!) of being qualitita-
tively richer. Most uninformative and plainly ”noisy” characters are ex-
cluded from the beginning, and the characters retained are usually very com-
plex. Thus they require (and allow) careful considerations of homology, 
which means that a lot of background knowledge usually gets incorporated 
into the data. This may provide clearer signal, and may at the same time 
reproduce prejudice. Interestingly, the resulting phylogenies also provide an 
evaluation of the homology statements, which may lead to a reconsideration 
of the homology hypotheses, and new understanding of the evolution of the 
considered characters, in a kind of hermeneutic circle. 

It is in principle possible to carry out quantitative phylogenetic reconstruc-
tions by hand if considering only a few characters and taxa, but it becomes 
very difficult and very soon practically impossible with increasing amounts of 
data. Thus phylogenetic computer programs work according to algorithms for 
finding the best tree, meaning the neatest (optimal) way of arranging the ob-
served character distribution in an evolutionary scenario. Basically, this is 
clearly a matter of "Occam's razor"; out of two hypotheses explaining the 
same phenomenon, the simpler is preferrable (parsimony in the general sense). 
Within the systematics field there are two different ways too see this. One is to 
stick to parsimony as the sole guiding light, thus always preferring the shorter 
trees for methodological reasons. The other is to see the problem within a 
probability framework, where you explicitly include background knowledge in 
the form of models, and then calculate the most likely solutions. Within the 
probability framework, you can either use strict likelihood methods based on 
frequentist statistics, or methods based on Bayesian statistics. 

Choosing parsimony in the strict sense means sticking to a methodologi-
cal view of science. It may very well be that evolution has not taken the 
shortest parth, that excessive and unlikely events have occurred, that mecha-
nisms for changing things thoroughly, rapidly and perhaps chaotically have 
been at work. Nevertheless, preferring the simplest reconstruction will al-
ways remain the most objective route, involving the least number of assump-
tions. Thus it is in a sense the most specifically scientific way, and should, 
according to this view, be preferred even if it does not lead to the truth. The 
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probability methods allows for background knowledge to enter the opera-
tions performed, regarding both evolutionary processes in general and the 
specific taxa or questions studied. Thus these methods are often more power-
ful and more realistic, but more dependent on complex and less reproducable 
assumptions (in that sense it is analogous to the use of morphological char-
acters). Such assumptions can often be tested, but the probability framework 
clearly represents a somewhat different philosophical approach to science. 

To some researchers, the differences between these alternatives involves 
important philosophical convictions, so the methodological discussion has 
quite frequently been heated in the past decades. Many other scientists are 
more pragmatical, and base their choice of method largely on the perform-
ance and availability of software for different types of analyses. A common 
approach among practicing systematists is to use a range of methods as a 
way of testing the robustness of the phylogenetic results. 

 
Once a phylogenetic hypothesis (a tree or many trees) is obtained, it can be 
used to adress a lot of other questions, which may in turn may provide rea-
sons to revise the hypothesis. Based on the phylogeny and the current geo-
graphical distribution, the historical biogeography of the group can be inves-
tigated, addressing questions such as when, where and how the group origi-
nated and later obtained its current distribution. The proposed evolutionary 
history can be corroborated in time and space using evidence from recon-
structed geological events (plate tectonics etc), data from ecologically asso-
ciated organisms (organisms providing habitats or food for the study group) 
and, whenever available, fossils. The evolution of all kinds of traits (charac-
ter states) can be studied by optimising their history on the tree, assigning 
states to internal nodes in the same way as in a typical phylogenetic analysis. 
This can be done with morphological characters to study character evolution, 
but also genetic characters and life-history traits. Thus, this method can be 
used both in connection with the space and time factors to construct possible 
palaeoecological scenarios (in what habitats under what circumstances did 
shifts and novelties occur), and to predict the states of unobserved characters 
in studied and unstudied taxa (the latter including undiscovered forms as 
well as long extinct ancestors). A large host of other questions can be ad-
dressed using the tree in similar ways. 

The present study 
The present thesis deals with the systematics and diversity of the  Eucoilinae. 
In parts, it deals with the entire subfamily, while others focus on the tribe 
Eucoilini in general and the "Eucoila/Trybliographa complex" in particular. 
The latter is one of the most common and species-rich groups of eucoilines 
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in the Northern Hemisphere. The geographical scope of the thesis is global 
but with a special focus on questions relevant to the north European fauna. 

The thesis consists of four papers. Paper I is a phylogenetic analysis of 
the genera of the tribe Eucoilini, based on morphological data. In accordance 
with the results, it describes the new genus Quasimodoana. Paper II is an 
identification key to all the European genera of Eucoilinae. Paper III is a 
phylogenetic analysis based on molecular data, with the primary purpose to 
clarify the basal phylogeny of the Eucoila/Trybliographa complex in order 
to circumscribe the genera in it. It also makes a preliminary investigation of 
the relationships between species groups of Trybliographa, and it represents 
a test of the conclusions of the phylogenetic analysis in paper I. Paper IV is 
the taxonomic revision of the Eucoila/Trybliographa complex. It considers a 
large number of possible members of this group, makes new combinations of 
the names that do not belong in the group, and contains taxonomic treat-
ments (often full redescriptions) of those that do. The circumscriptions of the 
four genera treated, Eucoila, Bothrochacis, Linoeucoila and Trybliographa, 
are emended on the basis of the results from paper III. 19 new species are 
described, and a very large number of other nomenclatural acts proposed. 

Phylogeny, classification and diagnostics in the subfamily 
Eucoilinae 

Phylogenetic analyses and tribal classification 

The efforts of Nordlander to establish a natural classification of the Eucoili-
nae were largely based on Hennigian reasoning. His ideas were subsequently 
tested by quantitative phylogenetic analyses (Fontal-Cazalla et al., 2002 and 
Buffington et al., 2007), which corroborated some and refined some of his 
concepts. Nordlander (1982b) had suggested a division of the subfamily into 
informal genus groups. Some authors were eager to formalise these groups 
(Kovalev, 1994; and others). This was largely not done in a formally correct 
way, and more importantly, the formalisation seemed premature as Nord-
lander’s work was not built on actual analyses, and the genus groups were 
never formally defined by him. Therefore, Ronquist (1999) resynonymised 
all the tribes. 

In the papers comprising this thesis, a tribal classification is reintroduced 
(papers I & II). This is justified on one hand by the corroboration and re-
finement of Nordlander’s groupings brought about by recent phylogenetic 
analyses, and on the other hand by a line of reasoning both logical and prac-
tical. Nordlander's informal genus groups are widely referred to, as hypothe-
ses of natural groups and for overview of eucoiline diversity. The very pur-
pose and function of formal taxa is more or less this very thing, to provide 
useful references for such discussions of the group in question. Keeping 
these groups informal would maintain a sense of inner contradiction as well 
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as practical difficulties. For most practical purposes they fulfill the function 
of formal classificatory units, only they are not actually formal and thus not 
available for nomenclatoral acts. In this situation, statements about inclusion 
and exclusion from these groups is not the classificatory statements they 
appear to be; an informal group is defined and circumscribed according to 
whatever practical purpose it is needed for, and has no status outside what-
ever use is made of it, and no rules regulating that use. 

Two of the tribes were reestablished in paper I (Eucoilini, Tricho-
plastini), the additional three tribes present in Europe were reestablished 
(and the European genera assigned to tribes) in paper II (Ganaspini, Digly-
phosematini, Kleidotomini). Since then, the final tribe, Zaeucoilini, which is 
exclusively distributed in the New World, has been erected by Buffington 
(2009). A short discussion of the circumscription, evidence and diagnosis of 
each tribe will follow below after a general discussion on identification keys 
in general and the key presented in paper II in particular. 

Identification key 

An important task in advancing the knowledge of a group is to construct and 
distribute useful identification keys. With a good key, specialists and non-
specialists alike can reach accurate identifications, and the group that the key 
covers suddenly becomes available to biologists conducting inventories and 
ecological investigations, as well as to amateur collectors and curators of 
museum collections. Even if amateurs, people doing inventories, and ecolo-
gists largely throw away specimens they have no hope of identifying, some of 
these specimens will nevertheless find their way into museum collections, 
where they accumulate over time. But as long as only specialists can identify 
them, they are likely to be kept largely unidentified or misidentified. With a 
good key available, museum curators and other staff can, should they be inter-
ested, sort the material and make it available to researchers and others. 

A few identification keys to eucoilines have been published before. The 
key of Dalla Torre & Kieffer (1910) is based on superficial characters, un-
tenable generic concepts, and uncertain identities of taxa, and is on the 
whole useless. Weld’s key to the world genera (1952) was comprehensive, 
but still utilised a lot of untenable generic concepts. His manuscript was 
privately printed and it was even in its time a rare book. Some local fauna 
volumes are partially useful. Hellén's Finnish key (1960) is somewhat up-
dated with respect to that of Weld, covers the North European fauna (as 
known at the time) and is in German. Quinlan’s key (1978) is more updated, 
widely spread, and easily available also for being in English. However, it 
covers only the British fauna, which is considerably smaller than the North 
European fauna. It too retains some outdated or useless concepts, some im-
portant taxa are misplaced or entirely lacking, and several characters of great 
importance for the systematics of the group were not yet discovered at the 
time. In Sweden we have had Tullgren’s & Wahlgren’s generic key (1920-
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22) based on Dalla Torre’s & Kieffer’s (1910), and then Landin’s key 
(1971), based on that of Weld. Other local or regional assemblages are keyed 
elsewhere: the Afrotropical by Quinlan (1986), the Hawaiian by Beardsley 
(1989), the Neotropical by Buffington et al. (2006). 

After compiling a checklist over Europe’s Cynipoidea, there incorporat-
ing Nordlander’s published as well as previously unpublished efforts in plac-
ing the known eucoilines in the appropriate genera (a majority of species 
having been described in genera where they do not belong), we suddenly had 
a good overview of the European fauna, as far as it is known, at the generic 
level (Ronquist & Forshage, 2004). It seemed like the right time to construct 
an identification key to the genera in Europe. The fauna outside Europe is 
even more poorly known, and there are several doubtful names even at the 
generic level, so expanding the key to cover other areas would make it less 
reliable. Since rather few genera are added in the East Palearctic and Nearc-
tic, however, the key will, if caution is taken, be useful for the whole Holarc-
tic region, but it is of limited use outside this region. 

This key makes up the major part of paper II. It is constructed according 
to the common pattern where alternatives are counterposed and lead on to 
new alternatives or to names. The key is strictly dichotomous, with each 
alternative usually offering several but not numerous characters to check, 
and offers a number of illustrations to document the character states that are 
used. As far as possible it stresses systematically (phylogenetically) impor-
tant characters, and consequently it tends to keep the major clades of genera 
close together. However, ease of use is still an important criterion, so the 
structure of the key does not entirely represent the structure of our best hy-
pothesis on phylogenetic relationships. 

The old keys (just like the old species descriptions of genera and the old 
circumscriptions of genera) were based on a small number of relatively eas-
ily observed characters. Some of these characters are valuable for recognis-
ing individual genera or small groups of genera, but they have two or more 
independent origins, making them insufficient as the basis for large-scale 
classification. Examples of such characters are the presence or absence of a 
hairy ring on the metasomal base, and the reduction of wing pubescence. 
Others are useful accessory characters in some groups of genera but quite 
variable and entirely worthless for classificatory purposes (e.g. whether or 
not the marginal cell of the forewing is open or closed (by the R1-vein)). A 
lot of the traditional classification and identification was also based on recur-
ring autapomorphies like brachyptery, and reduction or increase in the num-
ber of female antennal club articles, which are totally misleading from a 
systematic point of view. The present circumscription of the genera and ge-
nus groups, and also the key in paper II, focuses more on structural proper-
ties of the mesosomal sclerites (for instance, the shape of the pronotal plate, 
the scutellum and the metapleuron). These are often quite easily observed 
under sufficient magnification with a good lightsource. 
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New combinations galore 

Since generic circumscriptions in old days were based on easily identifiable 
characters or arbitrary, most species have been in the wrong genus. Rectifying 
this is a huge task commenced by Weld, continued by Nordlander and others, 
and paper IV of this thesis represents a significant contribution, since it con-
siders all the names that had at one point been considered to be within genera 
of Eucoilini, more than 500 names. Thus a large number of new combinations 
are made (181), based on type studies, involving species scattered all over 
Eucoilinae. Of 524 names, 216 are considered to belong to Eucoilini, 256 out-
side Eucoilini (and 53 remains unknown). Some interesting patterns are dis-
cernable in this. Very many misplaced names belong in Ganaspini, clearly 
fewer in other tribes of Eucoilinae. Accuracy varies strongly between bio-
geographical regions. In the Palearctic and the Afrotropics, three quarters or 
more of the names are actual Eucoilini and only a minor portion misplaced. In 
the Nearctic and Oriental regions, accuracy is intermediate with around 50% 
of the names being Eucoilini. Finally, in the Oceanic and Neotropical regions, 
only a minor portion of the names are actual Eucoilini. It is suggested that the 
abundance of misplaced Ganaspini is due to the fact that genera in that tribe 
have been particularly difficult to recognise (unlike e.g. the even more ubiqui-
tous Kleidotoma), and that they are more numerous and abundant in the trop-
ics than Eucoilini, in contrast to the situation in the Palearctic – this difference 
in proportions was not implemented in the old classifications, and authors 
were "shoehorning" the odd Oceanic and Neotropical faunas into available 
Palearctic groups. (The perhaps unexpected accuracy of Afrotropical names is 
probably due to the fact that most species from there are recently described.) 

Eucoilini 

Eucoilini is the type tribe of the Eucoilinae, the name being available with 
the same authorship as that of the subfamily, which is Thomson, 1862. The 
tribe as presently circumscribed appears monophyletic in the analyses of 
Fontal-Cazalla et al. (2002) and paper I, but not in that of Buffington et al. 
(2007). As the synapomorphies supporting Eucoilini together with Tricho-
plastini are more numerous and appear more solid than the synapomorphies 
supporting the group itself, it may perhaps be paraphyletic in relation to 
Trichoplastini as the analysis of Buffington et al. (2007) and paper III sug-
gests. The group is characterised by having a metapleural triangle (a gla-
brous, perpendicular, more or less posterolaterally oriented posteroventral 
corner of the metapleuron). The oblique delimitation of the posteroventral 
metapleural corner is shared with Trichoplastini, as is the modified second 
flagellar article of the male antennae and other characters. The group rests on 
Nordlander's (1982b) "Trybliographa" group with additions in Lin (1988), 
Fontal-Cazalla et al. (2002), and finally in paper I. The relationships within 
Eucoilini are further discussed below, as are the nomenclatural acts made in 
the papers of the thesis. 
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Trichoplastini 

Trichoplastini were suggested as a tribe by Kovalev (1989), based on Nord-
lander's (1982b) "Rhoptromeris group". The group is well defined, and diag-
nosable by the unique synapomorphies of having closed lateral depressions 
of the pronotal plate, as well as a strongly modified second flagellar article 
in the male antenna. The tribe is well supported in both morphological (Fon-
tal-Cazalla et al. 2002, paper I) and molecular analyses (Buffington et al. 
2007), but recognition of this tribe may possibly render Eucoilini paraphy-
letic as indicated in the analysis of Buffington et al. (2007) and paper III. 
The group rests on Nordlander's (1982b) "Rhoptromeris group" with genera 
added by Quinlan (1984, 1986, 1988) and Kovalev (1989), but others re-
moved in Fontal-Cazalla et al. (2002). The included genera are still not satis-
factorily delimited. Especially problematic is the circumscription of Tricho-
plasta. Armigerina, having been treated as a synonym of Trichoplasta be-
fore, is formally synonymised with it in paper I, but Nordlanderiana is pro-
visionally retained as a distinct genus. The second large genus, Rhoptro-
meris, is not safely monophyletic either. Of all the names considered in 
paper IV, only a small portion, 24 names, belonged in the Trichoplastini, 
giving rise to 13 new combinations and 3 new synonymies (all in Rhoptro-
meris), plus the suggestion of one new replacement name for a previously 
created homonymy situation in Trichoplasta. 

Ganaspini 

Ganaspini is available as a name from Belizin (1961). It is the largest tribe, 
and the most problematic to circumscribe. Being founded mainly on the 
"Ganaspis group" of Nordlander (1982b), in Buffington et al. (2007) it was 
instead called the "Zamischus group" and demonstrated to include also the 
majority of Nordlander's "Chrestosema group" (ambiguous in Fontal-Cazalla 
et al., 2002), and also the group introduced as the "Neotropical grade" by 
Fontal-Cazalla et al. The monophyly of Ganaspini is supported primarily by 
molecular data in the analysis of Buffington et al. (2007), while it is very 
difficult to find synapomorphies in morphology, or even diagnostic charac-
ters other than the lack of the characteristics of other tribes. Since the 
"Chrestosema group" is apparently polyphyletic, it was left as incertae sedis 
in paper II in the absence of closer analysis. Some parts of that assemblage 
are indeed suspected to belong elsewhere, but provisionally it is probably 
best to include all of it in the big Ganaspini until further evidence shows 
which genera must be moved where. Several other poorly known groups are 
provisionally placed in the tribe Ganaspini, including the vast radiation of 
endemics on Hawaii, none of which were included in the analysis of Buff-
ington et al. Even though the Ganaspini have some characteristics of a 
"wastebasket" group, the analysis of Buffington et al. (2007) does indicate 
that the core of the genera actually do constitute a monophyletic group. On a 
generic level, there is a lot of chaos in this tribe. Many odd, strongly derived 



 28 

genera, particularly Neotropical and Hawaiian ones, are well-defined, but the 
type genus Ganaspis as presently circumscribed is clearly polyphyletic, and 
the two other big, globally distributed, principal genera, Didyctium and Hex-
acola, are not satisfactorily distinguished from each other, from Ganaspis, 
and from some odd forms, on a global level. A large part of the names con-
sidered in paper IV, 211 names, belonged in Ganaspini (close from the 
number that were real Eucoilini, 220). Most of these are placed in Ganaspis 
and Hexacola, which are both taken in a wide and tentative sense in the ab-
sence of revisionary work. Didyctium are well represented too, together with 
the two genera Aganaspis and Striatovertex that are indeed superficially 
similar to Eucoila/Trybliographa. One new genus-level synonymy is made 
here, Tetramerocera Ashmead as a new synonym of Ganaspis. 

Kleidotomini 

The name of Kleidotomini dates back to Hellén (1960), which is prior to the 
authorship by Belizin (1961) cited in Ronquist (1999). It is founded on the 
"Kleidotoma group" of Nordlander (1982), with additions in Lin (1988) and 
Fontal-Cazalla et al. (2002), and demonstrated to be monophyletic in the 
latter as well as in Buffington et al. (2007). It has a few clear synapomor-
phies: the anterior end of the mesopleural carina low (starting out from a 
rather ventral position), presence of a curved carina from the lateral margin 
of the postocciput, the metacoxae lacking a hairpatch, and the posterior ten-
torial pit being oblique. However as easily observed diagnostic characters it 
is a lot easier to recognise the principal genera Kleidotoma and Cothonaspis 
separately. Kleidotoma is a very big genus, and its circumscription was 
emended in paper II. Several odd taxa have been given the status of proper 
genera by various authors, while being more or less obvious apomorphic 
forms within the broad, widely distributed, abundant, and species-rich genus 
Kleidotoma. Kleidotoma is very clearly defined diagnostically and has many 
reliable synapomorphies, and paper II argues that in absence of a phyloge-
netic hypothesis all genus-level names, including names proposed as sub-
genera within Kleidotoma, are best treated as synonyms for now. Thus, four 
genus names are proposed as new synonyms: Nesokleidotoma Beardsley, 
Octameris Belizin, Polbourdouxia Dessart, Pentakleidota Weld. Kleido-
tomini are fairly easy to recognise and relatively few names considered in 
paper IV belonged here, altogether 12 names, 4 of which makes new com-
binations (1 in Cothonaspis and 4 in Kleidotoma), and then one new re-
placement name is given in Kleidotoma for a previously arisen synonymy 
situation. 

Diglyphosematini 

The name of Diglyphosematini dates back to Belizin (1961). Paper II failed 
to rectify the name linguistically, since the correct form is not Digly-
phosemini but Diglyphosematini (Alonso-Zarazaga, pers. comm.). The tribe 
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is founded on the "Gronotoma group" of Nordlander (1982b), but excluding, 
after the analysis in Fontal-Cazalla et al. (2002) the genera now making up 
the Zaeucoilini. This group is very well defined and well supported in 
phylogenetic analyses. It is rather easily diagnosable; characterised by the 
ventral part of the pronotal plate not protruding anteriorly, the hypostomal 
carina projecting, the glandular pit on the scutellar plate being centrally 
placed, the hairy ring of the large metasomal tergite being absent, the 
parascutal impressions being either complete or nearly absent, and the no-
tauli usually being distinct. Problems remain with respect to generic circum-
scriptions. In particular, as the key characters employed in paper II for dis-
tinguishing between the two genera Microstilba and Disorygma suggest, 
Disorygma as currently conceived might be paraphyletic with Microstilba 
being an apomorphic ingroup. As Diglyphosematini are fairly easy to recog-
nise, only 3 names in paper IV belonged here, and neither required a new 
combination. 

Zaeucoilini 

Zaeucoilini was first tentatively recognised as the "Zaeucoila group" by Díaz 
& Gallardo (1997), and confirmed to be distinct from the "Gronotoma 
group" (to which Nordlander had assigned members of it) in Fontal-Cazalla 
et al. (2002). It is well supported in that analysis and that of Buffington et al. 
(2007). The group is relatively easily diagnosed without showing very obvi-
ous morphological synapomorphies. It is characterised by having a median 
mesoscutal carina, a single lateral carina on the lower face, a triangularly 
projecting clypeus, a sharp occipital carina, and a very broad pronotal plate. 
As the geographical distribution of the tribe is limited to the New World, it 
was not mentioned in paper II, and instead the name was proposed, and the 
group circumscribed, in Buffington (2009). Only three names considered in 
paper IV belonged here, neither requiring a new combination. 

Phylogeny and classification of the tribe Eucoilini 

Exclusion and erection of Striatovertex 

With the Eucoila/Trybliographa group of Eucoilini being the prime focus of 
the present work, it was necessary to look closer at its circumscription and 
the genera included. First of all, a group of species previously included in 
Eucoila, but well-known by workers in the field not to belong there, had to 
be excluded. Already in Nordlander (1981) it was demonstrated that the so-
called "nudipennis group" was not closely related to Eucoila and that its 
species had to be removed. However, Nordlander did not describe a new 
genus for them or assign them to any existing genus outside Eucoilini. Later 
phylogenetic analyses (Fontal-Cazalla et al., 2002; Buffington et al., 2007) 
confirmed that these species were indeed more closely related to genera like 
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Aganaspis, Epicoela, Odonteucoila and/or Acantheucoila, all within the 
"Neotropical grade" now within Ganaspini, than with any Eucoilini genera. 
Kathy Schick in California studied these wasps in her thesis (Schick, unpub-
lished PhD thesis, 1999), but this work remained unpublished and so the 
group was lacking a valid generic name for a long time. In a paper not in-
cluded in the thesis, we finally describe the new genus as Striatovertex and 
make the resulting new combinations (Schick et al, in prep.). 

 
 

Figure 2 Tree from the morphological phylogenetic analysis of genera of Eucoilini 
and Trichoplastini in paper I, single most parsimonus tree from parsimony analyses 
under implied weights. Numbers are bootstrap support values. Abbreviated genus-
level names: R= Rhoptromeris, T= Trichoplasta, N= Nordlanderiana, A= Armi-
gerina, L= Leptopilina, Q= Quasimodoana, E= Eucoila, T= Trybliographa. 

Erection of Quasimodoana 

Also remaining in Eucoila was an odd European species that did not belong 
there, named Eucoila decipiens Förster, 1855. In order to render the Eu-
coila/Trybliographa complex monophyletic and easily circumscribed, and 
also to make the identification key in paper II actually include all genera of 
Eucoilinae present in Europe, it was necessary to describe a new genus for it.  
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Thus, in paper I, the genus Quasimodoana was erected, resulting in the new 
combination Q. decipiens. A North American representative of the genus, Q. 
gibba, was also described, and the existence of other rare North American 
species remaining to be described was noted. Members of the new genus are 
recognised by strong subantennal striae, strongly depressed areas on the 
metapleuron, and a more or less shortened first flagellomere of the female 
antenna, distinct metapleural triangle, humped mesoscutum, long female 
metasoma, strong posterior projection of scutellum, modified first flagel-
lomere of male antenna. These characters place it within Eucoilini or 
Trichoplastini, but it shares some features with some genera (or species 
groups) in one tribe and other features with genera in the other. A morpho-
logical phylogenetic analysis placed it as the sister group to the Eu-
coila/Trybliographa complex in the Eucoilini (Fig. 2), and a subsequent 
molecular phylogenetic analysis in paper III confirmed its separation from 
this group by placing it near Leptopilina and Maacynips (Fig. 3). 

 
Figure 3. Tree from the molecular phylogenetic analysis in paper III, majority-rule 
consensus tree of Bayesian analysis. Numbers on branches are posterior probability 
values. 
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Study of Maacynips 

Yoshimoto (1962) described the genus Maacynips from Papua New Guinea, 
and it was not found again by subsequent workers. The original description 
seemed to place it in Eucoilini, and as such it was included when the tribe 
was reerected in paper I. After study of the types, the genus was identified 
with a group of wasps actually common in Australia and the West Pacific 
which had been included in the analyses of Buffington et al. (2007) as "new 
genus G", and which was present in the collections of most major museums. 
Members of Maacynips are more or less similar to, and closely related to, 
Leptopilina; but some species display an interesting combination of 
"chrestosemiform" characters, that is such characters previously thought to 
be apomorphies defining the "Chrestosema group" of Nordlander, later 
proven to be homoplastic in Buffington et al. (2007). A revision of Maa-
cynips, including description of several new species, by the present author is 
underway. 

New combinations in Leptopilina 

The other large genus in Eucoilini beside Trybliographa is Leptopilina. Lep-
topilina includes several common cosmopolitan Drosophilidae parasitoids, 
but the genus is not closely studied here. Nevertheless, the genus is signifi-
cantly enlarged by 17 new combinations proposed in paper IV, increasing 
the number of species therein from 24 to 41. Four new synonyms are pro-
posed there, but this is clearly only a fraction of the actual synonyms remain-
ing in this genus. 

Phylogenetic hypotheses 

The phylogenetic analysis in paper I utilised 83 morphological characters, 
scored from SEM images. In the resulting trees, Quasimodoana ended up as 
the sister group of the monophyletic Eucoila/Trybliographa complex, with 
good support. Eucoila and Trybliographa were sister groups in the most 
parsimonous trees, but with insufficient support. Furthermore, since only 
few representatives of Trybliographa were included, not spanning the en-
tirety of its morphological breadth, the matter was considered unresolved. 

The monophyly of Eucoilini was retained under most search conditions, 
but collapsed under equal weights bootstrap. Morphological evidence indeed 
do seem to support its monophyly, but all molecular data, both in Buffington 
et al. (2007) and in paper III, do indeed place Trichoplastini within the Eu-
coilini. In the latter analysis, the genera of Eucoilini clearly fall apart in two 
groups, one being a monophyletic Eucoila/Trybliographa complex (includ-
ing Bothrochacis and Linoeucoila) and the other being a clade consisting of 
Leptopilina, Maacynips and Quasimodoana, the latter clade being more 
closely related to the genera of Trichoplastini than to the Eucoila/Tryblio-
grapha complex. The single most parsimonous tree under implied weights 
from paper I is shown in Fig. 2, a tree from paper III in Fig. 3. 
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Phylogeny and classification of the Eucoila/Trybliographa 
complex 

Taxonomic revision 

Paper IV is a taxonomic revision of the Eucoila/Trybliographa complex. 
Those taxa found to belong to this group are systematically treated, based on 
studies of type specimens and of a large material of additional specimens. 
This material has included samples from the Swedish Malaise Trap Project, 
as well as some 3000 specimens borrowed from museum collections; geo-
graphically covering the whole world but with a focus on Northern Europe. 
19 species are described as new to science, but very many other species are 
redescribed, and the rest are characterised with short diagnoses. An identifi-
cation key to species groups is given, as is a detailed discussion of the mor-
phological variation in the group, including its phylogenetic implications, 
and an evolutionary scenario for the group is sketched. 

Phylogeny and generic circumscriptions 

If it was easy to show convinvingly that the Eucoila/Trybliographa complex 
is monophyletic, the branching structure within it has been far more difficult 
to resolve. Morphological evidence only suggests some distinct lineages to 
be monophyletic, and says very little about their relationships to each other. 
The first molecular analyses of a relevant selection of taxa, in paper III, did 
not solve these issues (Fig. 3). It suggested that Bothrochacis (including the 
Paleotropic species of Eucoila) might be the sister group of the remainder, 
but the next split was not resolved. One lineage that was shown to be mono-
phyletic was Eucoila in the strict sense, that is, excluding both the Pa-
leotropic species and the species morphologically intermediate visavis Try-
bliographa, the "floralis group". However, the relationships between this 
core Eucoila lineage and others in the complex remained unresolved. The 
members of the "floralis group" did not form a monophyletic group, but 
instead appeared scattered throughout, possibly representing a basal grade in 
either the whole Eucoila/Trybliographa complex excluding Bothrochacis, or 
in Trybliographa (if the true Eucoila are their sistergroup). The two included 
specimens of Linoeucoila did not solve the position of that group unambigu-
ously, and this genus might still turn out to be either a distinct early lineage, 
a part of Bothrochacis or a part of Trybliographa. 

The classificatory choices adopted in paper IV are thus not strictly re-
flecting the phylogenetic results, as these are not very clear. To minimise the 
number of nomenclatural changes based on uncertain data, Eucoila and Li-
noeucoila are kept as distinct genera from Trybliographa, while Bothrocha-
cis is enlarged with Paleotropic species of Eucoila, and the "floralis group" 
of Eucoila is transferred to Trybliographa. With this classification scheme, 
29 new combinations (including reinstated combinations) are required in the 
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ingroup. However, about one half of these (14 new combinations) would 
have been necessary regardless of these particular choices with respect to the 
generic classification, because they concern species currently clearly mis-
placed or left in genera that are no longer considered valid. The number of 
new combinations resulting from moving the "floralis group" to Trybli-
ographa is 10, and of moving Paleotropic Eucoila to Bothrochacis is 5. If, 
on the other hand, the safest way from a phylogenetic viewpoint should be 
taken, which would be to synonymise both Linoeucoila and Trybliographa 
into Eucoila, this would have created 55 new combinations, almost twice as 
many. These new combinations would have involved some well-known, 
widespread and commercially important species like Trybliographa rapae 
(Westwood). 

Nomenclatural acts 

Thus, the nomenclatural acts proposed in paper IV concerning the Eu-
coila/Trybliographa group are the following. The genus Eucoila receives 
two species as new combinations and one new species, E. primorskensis 
from the Russian Far East, is described, while several species are removed. 
In Bothrochacis, five species are added by new combinations, and two new 
species are described: B. malaisei from Burma and B. iberica from Spain, 
the first European representative of the genus. In Linoeucoila, one new spe-
cies is described, L. laterostriata from South Africa. Finally in Trybli-
ographa, three new genus level synonyms are proposed; Pentaplastidia 
Weld, Psilodoropsis Hedicke and Lenobria Belizin. 21 new combinations, 
42 new species level synonymies and 4 lectotypifications are proposed. 15 
new species are described: 8 of them from Sweden (most also from other 
European localities): T. coprophila, T. bovina, T. pymi, T. vandynae, T. pe-
dunculata, T. scandica, T. emblematica and T. ptilicola, some of which are 
rather common boreal species); 8 from elsewhere: T. eofloralis from the 
Russian Far East, T. merdaria from central Asia, T. dislocata from South 
America, T. longicella from South East Asia, T. ferruginea from North 
America, T. chrestosemoida from the Himalayas, and T. japonica from Ja-
pan. Paper IV also rectifies two nomenclatural acts in this group made in 
paper II: Lenobria was first made a synonym of Eucoila but then Trybli-
ographa, its type species first of E. floralis but then T. muscidis. 

Species groups of Trybliographa 

The big genus Trybliographa is divided into species groups in paper IV, 
primarily for practical reasons of overview, but of course incorporating 
knowledge of phylogeny wherever possible. The most apomorphic species 
groups are probably monophyletic, but only the "longicornis group" is tested 
and indicated as such in the phylogenetic analysis in paper III; the "albi-
pennis group", "melanoptera group" and "stigmata group" remain uncon-
firmed hypotheses. The "floralis group" is shown to be strongly paraphyletic 
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in the analysis, and remains a merely practical grouping held together by 
morphological and biological similarities. Of the other groups, the "rapae 
group" is also clearly non-monophyletic (and not clearly delineated from the 
"floralis group" and some of the minor apomorphic groups), while the three 
remaining groups are also delineated by simple key characters and most 
probably non-monophyletic even though they may each have a monophyletic 
core (the "gracilicornis group", "agaricola group", and "cubitalis group"). 

Geographical and ecological distributions of genera 

My study of a much larger material than has been considered previously, 
combined with the emended circumscriptions of the genera of Eucoilini pro-
posed in paper IV, results in some interesting consequences with respect to 
the views of geographical distributions and life history characters of the gen-
era of Eucoilini. 

Eucoila, previously considered a cosmopolitan genus, is now restricted to 
the Holarctic; the characterisation of its biology of attacking flies of several 
families (Sarcophagidae, Muscidae, Calliphoridae and Anthomyiidae) in 
dung and carrion does not change. 

Bothrochacis, previously restricted to the Afrotropics and rather rare, is 
now extended to the entire Paleotropics plus the southern Palearctic; the few 
host records from Muscidae in dung are supported by additional data to the 
same effect. 

Linoeucoila was previously considered to be endemic to Taiwan, but geo-
graphical distribution is extended to include South Africa too, and may pos-
sibly extend over much of the Paleotropics. Hosts remain unknown. 

Trybliographa was considered to be more or less cosmopolitan, common 
and species-rich in the Holarctic but rare and species-poor in the tropics, and 
this general view remains. The view of the genus as restricted to attacking 
Anthomyiidae, primarily in mushrooms and plants, however, is changed by 
consideration of additional label data and by the inclusion of the "floralis 
group". With the current circumscription, several species of Trybliographa 
(mainly the “floralis group” but also others) attack flies of other families 
(Sarcophagidae, Muscidae), and hosts developing in decomposing organic 
matter (herbivore dung, carrion, compost etc) are used by a large number of 
species. At least some common species (not of the “floralis group”) appear 
to be clearly eurytopic (appearing in several different habitats) and perhaps 
even euryphagous (attacking hosts of different groups). 

Evolutionary history 

The analysis in paper III and all the new data in paper IV allow for specu-
lation over evolutionary scenarios for the Eucoila/Trybliographa complex, 
and their implications with respect to biology and biogeography. 

Although this scenario is difficult to test explicitly, it seems likely that the 
Eucoila/Trybliographa complex originated in the Eocene or Oligocene, and 
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diversified during the Oligocene and Miocene. A candidate for a geographi-
cal place of origin is Asia, where ancestral forms may have been parasitoids 
of coprophagous calyptrate flies. This ancestral lineage appears to have split 
later into a Paleotropic radiation (Bothrochacis), reaching wide geographical 
distribution but remaining in the same substrate with the same hosts, and a 
Palearctic radiation. In the latter, several lineages retained the ancestral life 
history characters (Eucoila, the "floralis group"). They are represented 
throughout the Holarctic but their largest species numbers are in dry central 
Asia. Other lineages colonised the boreal forests of the Holarctic, where they 
radiated significantly. They largely specialised on Anthomyiidae hosts, but 
followed them into a wealth of different microhabitats, significantly includ-
ing fungi and plants. 

A better corroborated and more detailed study of this history will require 
not just more comprehensive and better resolved phylogenies, but more work 
on the Nearctic and East Palearctic faunas in particular, as well as collecting 
more life history data. 
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Summary 

The Swedish fauna of Figitidae 
The knowledge of the Swedish fauna of Figitidae, its history and current 
status, is the subject of a paper in Swedish not included in the thesis avail-
able in manuscript. A brief summary is given here. 

The Swedish figitid fauna was in the early days one of the best known 
since two of the foremost figitid workers of those days, Dahlbom and Thom-
son, were Swedish. Dahlbom was probably the first worker to get a collected 
grip on the group with a good eye for relevant characters (Dahlbom, 1842; 
1846). Later Thomson treated the entire fauna known at the time in accor-
dance with the most advanced views on the group at the time in two works 
(Thomson 1862; 1877). 

But after Thomson, nobody worked with the group in Sweden for a very 
long time, and his account of the fauna was repeated in standard works like 
Dalla Torre & Kieffer (1910) and Tullgren & Wahlgren (1920-22). Some 
contributions were made by Anton Jansson (Backlund, 1944), Wolter Hellén 
working in Finland but collecting in Sweden too (Hellén 1958; 1960; 1963). 
Some additional information was given in Landin (1971). But most of the 
exploration of the fauna is due to the efforts of Göran Nordlander (only par-
tially presented in Nordlander 1976; 1978; 1981; 1982a; Nordlander & Gri-
jpma 1991) and amateur cynipoidologist Mikael Sporrong (previously Mi-
kael Söderlund) in recent decades. 

A modern checklist of Swedish figitids was temporarily made available 
on the internet by Sporrong in the late 1990's. Then, a golden opportunity to 
make this information public came with the digital list produced as a part of 
the Fauna Europaea project (Ronquist & Forshage, 2004). This was not a 
publication in the sense of the code of zoological nomenclature (ICZN, 
1999), and so a lot of taxonomic acts implied by the list remained to be for-
mally proposed. Some of these problems are dealt with in the papers of this 
thesis, some remain to be treated in future papers. 

Current activities within the framework of the Swedish Taxonomy Initia-
tive are also advancing our knowledge. The Swedish Malaise Trap Project 
(SMTP) is focusing on poorly known Hymenoptera and Diptera, such as the 
Figitidae. To this date, only around a third of the material has been sorted, 
but of this fraction, most of Figitidae minus Charipinae have been identified 
by me. Preliminary evaluation of these data are ongoing as a part of a project 
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of evaluating efficience of the Malaise trap inventory and using it as a basis 
for estimating the total species number of the regional insect biome. 

Of Figitidae minus Charipinae, 209 species are recorded from Sweden to 
this date (including undescribed recognisable species). Of these, 157 have 
valid names at this point (or will have valid names when the nomenclatural 
acts in paper IV will become available) while 68 are undescribed (or merely 
lacking a valid name). Dahlbom and Thomson knew 84 of these species 
(though some of them under incorrect names). Nordlander's and Sporrong's 
collecting and identification comprised 120 species (57% of the current to-
tal), of which 79 were new compared with previous records. Fauna Europaea 
listed 135 species (it included only species with valid names). The so far 
identified portion from SMTP added less, only 15 new species records, while 
managing to catch a total of 84 species (39% of the total fauna, and exactly 
the same number as the Dahlbom-Thomson sum). With the nomenclatural 
acts in Paper IV the sum of named Swedish species in Eucoila and Trybli-
ographa increases from 36 to 46; including 8 new species to science, but 
also some new country records, but on the other hand a couple of synonymi-
sations too. An additional name is added as a replacement name for a homo-
nym in Kleidotoma. There is little point in comparing these numbers with 
those summarising the fauna of other countries, as there is hardly any other 
country where a major part of the collected material of this group has been 
identified. 

Phylogeny and classification of Eucoilinae 
The knowledge of the systematics of Eucoilinae is currently improving, and 
the papers in this thesis contain substantial contributions. The previous in-
formal genus groups of Nordlander have already been corroborated and re-
fined mainly by the phylogenetic analyses of Fontal-Cazalla et al. (2002) and 
Buffington et al. (2007), and a subdivision into tribes is here presented. A 
number of genus-level synonymisations and a large number of new combi-
nations of previously misplaced and poorly known species, are also pro-
posed. It appears like the sum of these efforts, the earlier works of Nord-
lander and some others, and a few other simultaneous contributions (notably 
those of Buffington (2009, and earlier) are finally allowing us to conceive 
some sense of initial overview of the composition and systematic structure of 
the world fauna. On the basis of such knowledge, the necessary effort to treat 
the numerous taxa remaining to describe, and the many remaining old enig-
mas remain to solve, appears like a less overwhelming task. One particular 
question which this research has not yet been able to present a certain answer 
to, is whether the Eucoilini and Trichoplastini are both monophyletic or not 
(and in the latter case need to be merged). There also remains the question of 
those taxa previously included in the informal “Chrestosema group” which 
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do not, like the majority, belong in Ganaspini. Finding relevant morphologi-
cal characters to place them in the accurate group, in order to make the clas-
sification exhaustive and consistent with available phylogenetic evidence. 
There are several genera in the mentioned groups that are middle-sized and 
appear not just ripe but also facile to revise. While the perhaps over-ripe 
revision of the remaining very large genera, notably Kleidotoma and Ga-
naspis, appear slightly more like Herculean labors. 

The Eucoila/Trybliographa complex 
The Eucoila/Trybliographa complex is an important component of the fauna 
of small parasitic wasps particularly in the Holarctic. In the papers in this 
thesis, the circumscription of the group as well as of the four genera in it has 
been explored and emended. 96 species are listed as belonging to these gen-
era (19 of them are described as new). A few of these species are still of 
uncertain identity, but up to three quarters of them are systematically treated 
in the revision in a way that renders them possible to identify. Not less im-
portantly, a large number of names are confirmed as not belonging to the 
group, or of representing synonyms. After this, it should be possible to iden-
tify a majority of specimens belonging to the group in the West Palearctic, 
and a substantial portion of them from anywhere in the world. Then it must 
be noted that as it is primarily the Holarctic fauna which is species-rich in 
this group, the next necessary step is to consider larger amounts of material 
from North America, and then to explore the fauna of the Eastern Palearctic 
which hitherto has not been systematically investigated. It will also be inter-
esting, but seemingly a less crucial task, to investigate whether the actual 
geographical distribution and diversity of Bothrochacis and Linoeucoila is 
substantially larger than currently known. Then, for the purposes of more 
detailed reconstructions of the evolutionary history of the group, as well as 
for consideration of the group from the viewpoint of conservation, which are 
important tasks, it is necessary to collect a lot more life history data for these 
species. 
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Svensk sammanfattning 

 
Många tror att alla djur i Sverige redan är upptäckta, och det är mest i tro-
piska regnskogar det går att hitta nya djurarter. Sanningen är att det återstår 
åtskilligt att göra även här. Särskilt bland insekterna och kvalstren är det gott 
om "okända djur" runt omkring oss. Parasitsteklarna är en sådan grupp där 
vetenskapen ligger väldigt långt efter. Entomologer har studerat parasitstek-
lar vetenskapligt i Sverige iallafall i 250 år, men ändå har man ännu beskrivit 
kanske bara hälften av de sorter som finns här. 

Jag har studerat en grupp som heter Eucoilinae (en underfamilj, som hör 
till familjen Figitidae och överfamiljen Cynipoidea). De är släkt med gall-
steklarna, som gör bekanta galler på ekar och rosor, men själva är de parasi-
toider. Steklarnas larver lever av att äta upp levande fluglarver inifrån. Stek-
larna ser inte så mycket ut för världen, små flygfän mellan 1 och 5 millime-
ter, oftast svarta, som kanske mest ser ut som små flygmyror. Men stoppar 
man dem under luppen ser man att de är riktigt stiliga och att de har en 
massa underliga strukturer på kroppen, som varierar väldigt mycket. 

Gruppen är dåligt känd, i det avseendet att det inte finns någon tillgänglig 
bestämningslitteratur, ingen vet hur många arter som finns här, och många 
av dem är hursomhelst fortfarande inte upptäckta, beskrivna och namngivna. 
Men det handlar inte bara om att hitta nya arter. I en dåligt känd grupp kan 
det vara ännu svårare att känna igen en redan beskriven art än att hitta en ny. 
Man måste studera typexemplar från museer världen över, och hitta och 
beskriva de viktigaste skillnaderna mellan dem. Och för att kunna beskriva 
och gruppera dem riktigt och ge dem korrekta namn måste man undersöka 
hur de är släkt med varandra; göra fylogenetiska analyser. Man stoppar in en 
massa data (antingen om hur djuren ser ut eller om hur deras DNA är 
uppbyggt) i ett fylogeniprogram, och låter datorn räkna ut vilket som är det 
enklaste (eller mest sannolika) sättet att göra reda för hur dessa olika sorter 
skulle kunna ha utvecklats ur gemensamma förfäder. Somliga biologer ty-
cker att det är de analyserna är det viktigaste med systematik, och att det här 
med arter är lite trist. 

I den här avhandlingen ingår en bestämningsnyckel över alla släkten i Eu-
ropa inom Eucoilinae, för det har inte funnits någon sådan som varit anpas-
sad till moderna resultat och avgränsningar av släktena. Vi har också infört 
en gruppering av släktena i formella grupper som kallas tribus istället för 
bara informella släktesgrupper. Sen har vi fokuserat på det tribus som heter 
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Eucoilini, och på kärnan av Eucoilini som består av fyra släkten (Eucoila, 
Trybliographa, Bothrochacis och Linoeucoila). Först var det tvunget att 
beskriva det nya släktet Quasimodoana för en art som inte alls hörde hemma 
i Eucoila där den var beskriven. En släktskapsanalys baserad på morfolo-
giska data bekräftade att den inte hörde hemma där. I en annan artikel, som 
inte ingår i avhandlingen, beskriver vi också ett nytt släkte som heter Stria-
tovertex för några amerikanska arter som det visades redan i början på 1980-
talet att de inte hörde hemma inom Eucoila, som de ytligt sett liknade. 

Eftersom kunskapen om den här gruppen har varit briställig var det nöd-
vändigt att undersöka många namn (oftast genom att titta på typexemplar) 
för att se om de hör hemma i den här gruppen. Jag har undersökt mer än 500 
namn, och det visade sig att ungefär 150 hörde till gruppen. Många namn 
syftade på samma art och är synonymer. Andra, som inte hörde hemma där, 
måste flyttas bort till andra släkten där de passar bättre in. Att göra sådana 
nya kombinationer, och sådana synonymiseringar, är så kallade nomenkla-
toriska handlingar som är själva resultaten i taxonomi. 

Inom gruppen jag studerat särskilt har jag då försökt att både göra reda för 
de arter som finns (genom att synonymisera de namn som syftade på samma 
art, ombeskriva dem så att andra ska kunna känna igen dem, och beskriva 
och namnge dem som ingen beskrivit tidigare) och att undersöka hur de är 
släkt med varandra. Släktskapsanalyserna har inte givit entydiga besked om 
vilka grupper som är naturliga grupper (monofyletiska grupper, som är verk-
liga utvecklingslinjer i deras helhet, i så måtto att de rymmer alla arter som 
härstammar från en och samma förfader). Det har tyckts som Bothrochacis 
vore den först avskilda separata utvecklingslinjen, så att alla andra tillsam-
mans är mer släkt med varandra sinsemellan (de två linjerna i förgreningen 
är varandras systergrupper). Sedan blir det oklarare, och det är inte säkert att 
det stora släktet Trybliographa är en sammanhållen grupp separat från de 
mindre grupperna Eucoila och Linoeucoila. I det läget har jag valt att behålla 
dem som separata släkten för att inte ändra massor av namn kanske i onödan. 
Däremot flyttar jag om en del arter mellan dem. Eucoila innehöll dels en 
liten grupp typiska arter, dels djur som såg ut att vara mittemellan Eucoila 
och Trybliographa, och dels några främst afrikanska arter som var ytligt lika 
dem. Analysen visar att de afrikanska djuren var närmare släkt med de afri-
kanska Bothrochacis, och att de morfologiska mellanformerna mellan Eu-
coila och Trybliographa var utspridda och iallafall inte närmast släkt med de 
äkta Eucoila. 

Så i slutändan blir Bothrochacis ett större släkte, som innehåller nästan 
alla arter inom den här gruppen som hör hemma i tropikerna. Förr räknades 
släktet som rent afrikanskt, men med de nya arterna, fem som flyttas hit och 
två som beskrivs som helt nya, är släktet spritt i hela gamla världens tropiker 
och finns t o m i Europa med den nya arten B. iberica från Spanien. De här 
steklarna är såvitt känt parasitoider på olika fluglarver i dynga. 
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Eucoila blir ett mycket mindre släkte än tidigare, trots att två arter flyttas 
hit och en helt ny art från ryska fjärran östern beskrivs, och är nu inskränkt 
till holarktis (de tempererade delarna av norra halvklotet). De lever också 
mest på fluglarver i dynga. 

Linoeucoila har jag inte studerat närmare eftersom jag inte fick tag på 
typexemplaren, men jag beskriver ändå en ny art. Den arten, L. laterostriata, 
kommer från Sydafrika, vilket visar att släktet inte alls bara fanns på Taiwan, 
som forskaren som först beskrev det trodde. Man vet inte hur de lever och 
vilka flugor de lever av. 

Trybliographa är ett stort släkte. Hit har alla "mellanformerna" som tidi-
gare var i Eucoila flyttats, och totalt föreslår jag 20 nya kombinationer här, 
och så beskriver jag dessutom 15 helt nya arter. De är vanligast i holarktis, 
men enstaka arter finns utspridda i resten av världen. De flesta av dem vet 
man inte så mycket om hur de lever, men av dem man vet något om lever de 
flesta av blomsterflugor (Anthomyiidae) (OBS, dessa ser ut som små hus-
flugor och ska inte förväxlas med blomflugor, som bara har ett liknande 
svenskt namn). Blomsterflugornas larver finns i de mest skilda miljöer, och 
några kända ekonomiska skadegörare är kålflugan, lökflugan och rågbrodd-
flugan. Steklarna söker upp dem till exempel i svamp och inuti växter (och 
hör till de nyss nämnda flugornas värsta fiender), men också i kompost, 
dynga och as, och särskilt i de senare kan de också ge sig på flugor av andra 
familjer. 

Baserat på de nu levande arternas släktskap, utbredning och levnadssätt 
gissar jag att den här gruppen uppstod under Eocen och Oligocen (någon 
gång ca 50-30 miljoner år sedan) i Asien, och då levde på flugor i dynga. 
Sedan delade den upp sig i en tropisk linje, som spred sig främst till Afrika 
men även till öar i Stilla havet, men inte tycks ha lett till särskilt mycket 
artbildning, och en tempererad linje. Den tempererade linjen spred sig effek-
tivare och koloniserade nya livsmiljöer, t ex svamp och växter. Denna linje 
delade också upp sig i väldigt många arter, och spred sig över hela norra 
halvklotet. Det är fortfarande oklart när, var och hur många gånger dessa 
skiften i levnadssätt ägde rum. 
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Case study in external factors 
(Acknowledgments) 

Introduction 

In large parts of science, especially today, science is essentially a collective effort, 

not only in that the knowledge produced is intersubjective and thoroughly founded 

in the traditions, methodology and critical discussion within the international scien-

tific community, but also in the more direct way that the individual projects are 

carried out in groups of researchers. In that respect, taxonomy is often a stronghold 

of an older way of doing science, where individual researchers study their organisms 

on their own and gain expertise by long and lonely individual study. 
This sense of isolation is particularly true for entomology in Uppsala. Insect sys-

tematics is disappearing from this city; my supervisor left just after I started my PhD 

studies, and the whole Systematic Zoology department ceased to exist during my time: 

I became the last systematic entomologist at Uppsala University, and at that illustrious 

institution I never ever had a close colleague. 

But in spite of this loneliness of my work, several persons have of course con-

tributed to this research. Here I will take the opportunity to chart this in some detail, 

partly to fullfill the function of Acknowledgments part of the thesis (which too often 

become just boring listings of family and childhood friends and sentimental, more or 

less obscure, references to some major social events during the PhD studies) and 

partly as a sketchy case study in sociology of science (which the usual ones are too 

whenever you work hard as a reader, but often the long lists of unspecific acknowl-

edgments to ”everybody at the department” etc, tends to obscure the real facts of 

how scientific research is carried out).  

Now this tends to become quite long because of several factors: my studies have 

taken a rather long time, I have been working with numbers of marginal projects, I 

have been fond of connecting with people (and often remembering their names) and 

I have been working at six different workplaces – most of them simultaneously: It is 

the Systematic Zoology (now Systematic Biology) program of the EGS department 

at EBC, Uppsala University; the Museum of Evolution (UUZM) at the same EBC; 

the Entomology Department at the Stockholm Museum of Natural History (NHRS); 

the ecological research station at Skogsby, Öland, shifting hands during my time 

there from being a part of Uppsala University to being an autonomous center under 

the name Station Linné; the department of Entomology (now Department of Ecol-

ogy) at the Agricultural University (SLU) in Uppsala. And for a short period I was 

in the Computational Evolutionary Biology group at the CSIT of Florida State Uni-

versity, Tallahassee. Formally, I worked for a short time at the Stockholm Univer-

sity, but physically I was at the Natural History museum during this time. 
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The most important ones for the thesis work 

I have had the privilege of having as my primary supervisor one of the sharpest 

minds and most luminous inspirators in contemporary phylogenetic systematics, 

Fredrik Ronquist, also being a specialist on the morphology and higher-level sys-

tematics of Cynipoidea; and as my secondary supervisor the foremost living expert 

on Eucoilinae, Göran Nordlander. These two planned my project, hired me, have 

taught me an immense lot, and occasionally worked hard with improving my manu-

scripts and reminding me of deadlines. 
But in a sense my closest collaborator has been Matt Buffington in California and 

Washington, struggling with similar questions within the same family of wasps, 

providing loads of useful help and suggestions, and great fun whenever we’ve had 

the opportunity to meet somewhere in the world. In another sense my closest col-

laborator at times has been Dave Karlsson, whose enthusiasm, optimism and stub-

bornness appears inexhaustible. He plunged into wasp systematics at the same time 

as I did, and we collaborated on some of the practicals, many of the sideprojects, the 

overall concerns, and the pure joys of hardcore entomology. 

During the last tough period of work, things were made easier by the fact that I 

had the privilege to benefit from two skilful coworkers on my actual project. Fa-

mous entomological illustrator Elizabeth Binkiewicz in her tower was masterfully 

drawing my wasps, directing my attention to things I’d never noticed and denying 

things I only thought I saw. Julia Stigenberg was the most brilliant and most critical 

student when I ran the entomology course in Uppsala, and quickly ended up as my 

esteemed colleague and carrying out most of my molecular work with a combination 

of determinedness and beginner's luck. 

(These six are referred to by initials only in the following.) 

Groups and larger projects my project has been part of 

When I first arrived in Uppsala there was actually a hymenopterist group there 

around FR, with whom I didn't get the opportunity to concretely collaborate but who 

became good friends and taught me various things: the PhD students Hege Vårdal, 

Johan Nylander, and Johan Liljeblad (formally in Stockholm), plus the postdoc Lars 

Vilhelmsen. But within the first year of my PhD studies, these were all gone. 
In the final time of my studies, a hymenopterist group was reassembling at the 

Stockholm museum, with Hege Vårdal, FR, DK and JS successively adhering, so in 

the end I finally had people to discuss details with again. 

All the time I’ve been entangled in the Swedish Taxonomy Initiative, providing 

framework and partly finance for my project, where Rikard Sundin and Ulf Gärden-

fors have been helpful with whatever I might have needed from them. One part of 

the Taxonomy Initiative is the Swedish Malaise Trap Project, where I have never 

had any kind of formal position, but still managed to stick my nose into almost every 

single issue. I kept spilling my thoughts and volunteering my services to the foun-

ders, FR and Thomas Pape, to the hired project leaders, Johan Liljeblad, DK and 
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Kajsa Glemhorn, and to other colleagues who kept working with evaluating the 

result, FR, Rasmus Hovmöller and Sibylle Noack, and I can’t quite see why they all 

tolerated me. Another part is the swedish taxa list (Dynamisk Taxa), and since there 

was no swedish Hymenoptera checklist I made one, supported by various specialists, 

helped by JS, in dialogue with Per Alström and Johan Liljeblad. 

The international community of cynipoid workers is very small, and entirely in-

formal. Most of its active constituents unselfishly helped me and taught me a lot 

when I was first assembling the Cynipoidea part of Fauna Europaea, and remained 

friends; MB in USA, George Melika in Hungary, José Luis Nieves Aldrey, Juli 

Pujade Villar, Jordi Paretas Martinez and Palmira Ros Farré in Spain. 

Components of research 

Now let’s proceed to the different components of research. As matters theory and 

methodology, I’ve been a systematics enthusiast since young age. When I still 

lacked all formal training as a biologist I was an ardent admirer of Ernst Haeckel’s 

books (and many of his philosophical ideas, but not his political ideas), and Stefan 

Lundberg at NHRS showed me the goldmine of the Invertebrate Zoology depart-

ment library, so that during the following years I was able to study the ideas of Willi 

Hennig and others. And once I had embarked upon academic biology studies, Hans-

Erik Wanntorp and Steve Farris taught me a lot about the importance, scope and 

practice of systematics. After that, a lot of people have contributed to deepening 

these views in discussions and seminars, including FR, Johan Nylander, Andreas 

Wallberg, Ulf Jondelius, Bengt Oxelman, Rasmus Hovmöller, Cajsa Anderson, 

Graham Budd, Mikael Thollesson, Martin Brazeau, Thomas Pape, Per Erixon, GN 

and others. During the second half of my studies, there has been annual swedish 

Systematics Days, and very sparse courses in the so-called Taxonomy Research 

School within the Swedish Taxonomy Initiative, which have provided some good 

occasions for such discussions. 
Concerning philosophy of science I got a good education from Paul Needham 

and others long ago, but I haven’t had many people to discuss the matters with for a 

long time, until I started to teach it to my colleagues in the introduction course for 

new PhD students in biology at EBC. There a huge number of these have contrib-

uted substantially to interesting discussions (as well as to providing some counterin-

stances to general feelings of isolation in Uppsala), and with a few of them the dis-

cussion has continued afterwards, especially the paleontologists, who always seem 

more philosophically inclined than other biologists. 

During my PhD student years, those among my friends and collaborators on the 

outside who have been faithfully available for an ongoing discussion on more general 

and more unexpected aspects of knowledge, diversity and science, are above all Merl 

Fluin, Jonas Enander, Niklas Nenzén, Christian Andersson, Emma Lundenmark and 

Erik Bohman, but also many others. Even among entomologists some share some of 

my other, allegedly obscure, interests; such as Christopher K Starr, Gracen Brilmyer, 

Katja Seltmann and Ika Österblad. 



 46 

I have always been interested in taxonomy. One important event in my life was 

when I visited Bengt-Olof Landin in 1981, at that time the entomology professor in 

Lund (when there was such an animal), and he showed me the type specimen of his 

Aphodius ardoei (which later turned out to be a common A. nemoralis with a de-

formed penis). But it was difficult to find people who are interested in discussing the 

details of zoological nomenclature. First I found Hans G Hansson and Hans Silfver-

berg, then Thomas Pape, and then Rasmus Hovmöller and Kevin Holston at NHRS 

(plus elsewhere some of my scarab friends, foremostly Frank-Thorsten Krell and 

Andrew Smith). 

Writing is one of the best parts of doing science, but one must learn to master the 

specific stylistic imperatives of impersonality, consequentiality, transparence and 

brevity within this particular literary field. In that, and in general, one is dependent 

on scrupulous, serious, constructive, innovative reviewers in general (one is with 

poetry, novels and essays too, actually) to transcend one’s petty personal limitations. 

In this connection, I have repeatedly had tremendous help from GN and FR, and 

occasionally from MB and Andreas Wallberg, all very good readers. 

Struggling to persuade computer programs to do what you want from them is of-

ten one of the worst parts of doing science (well, it holds for some other aspects of 

life too). Johan Nylander, Andreas Wallberg and several others have helped when I’ve 

faced tasks that seemed more or less impossible. 

SEM imaging was taught by Stefan Gunnarsson and Gary Wife, and they were 

also helpful in Photoshopping (as was DK). In things related with Morphbank Katja 

Seltmann and Debbie Paul helped. I enjoy drawing very much, but at a certain point 

I was nevertheless very happy to be able to profit from the professional work in this 

area by Elizabeth Binkiewicz instead. Martin Holmer kindly allowed me to use his 

beautiful image of Trybliographa emblematica for the cover. 

Labwork in the ”pure” sense (involving white coats, sterile pipettes and exact 

amounts of chemicals) is a world alien and fascinating to me, and when I had to 

learn it I was skilfully guided by the department laboratory assistant in Uppsala, 

Afsaneh Ahmadzadeh. Then, at the NHRS, I had the opportunity to benefit from JS 

doing this ”dirty work” (frighteningly clean), but also from her mentor the true lab 

magician Keyvan Mirbakhsh. 

On the other hand, those parts that might be considered labwork in the rough 

sense (more chaotic and dirty, using various provisional substitutes, splashing ap-

proximate concentrations of chemicals all over, etc), including killing, sorting, dis-

secting, preparing specimens etc, I consider one of the fundamental areas of life and 

in most of this I have had no need for guidance, but merely acknowledge the occa-

sional company in it provided by Niklas Jönsson, DK, Bert Viklund, Pelle Magnus-

son and several others. 

To get things booked or ordered, to get payed, and to get refunds for expenses, to 

get signatures and documentation for your applications, etc etc, is fundamental for 

the whole process too. A lot of this you are left to do yourself, or to hunt down your 

superiors to get signatures, but with a whole lot of things you can rely on skilful 

administrators. As my time, and expenses, have been divided between several work-
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places I’ve been relying on the effective help of a number of them, but the most 

important ones were, extremely efficient, Marie Svensson (NHRS) and, far more 

philosophical, Ulla Hedenquist (EBC), who, in spite of their huge difference in style 

both got things done and simultaneously showed a very human presence. 

Finance is of course a requisite for it all, and my salary has been payed halfway 

by a grant to FR from the Swedish Natural Science Research Council, halfway by a 

grant to FR from the Swedish Taxonomy Initiative; most of other costs by a grant to 

GN from the latter. Additional money for travels have come from the Uppsala Uni-

versity Headmaster’s Wallenberg funds, from the Royal Academy of Sciences, from 

the Entomological Society in Stockholm, and from Riksmusei Vänner. 

Fieldwork is fundamental to all biology and one of the best things in life, and 

there is no excuse for how we biologists often let data treatment keep us indoors for 

long periods. Regarding fieldwork these last few years I’m deeply indebted to a long 

row of people for qualified company, car rides and/or remarkable hospitality (space 

does not allow me to include all the people I’ve been out with a lot before this, 

teaching me a lot about hotspots, landscape reading and field habits). I am grateful 

to DK more than others, and within Sweden also Stanislav Snäll, Niklas Jönsson, 

Karolina Larsson, Andreas Wallberg, James Bonet, Rasmus Hovmöller, Mats Jon-

sell, Thorkild Munk, Peter Neerup Buhl, Håkan Andersson, Johan Niss, Jenny 

Rosengren, Sara Woldegiorgis, Marco Espvall, Jonas Ellerström, Elisabeth Mansén, 

and all the fellow participants in activities of the entomological societies, and further 

away George Melika in Savaria, Jim Wiley in Florida, Dave Hawks, Johan Liljeblad 

and Eric Bragg in California, Reg Webster in New Brunswick, Bruce Gill in Ottawa, 

Ute Kryger in Pretoria, Jose-Luis Nieves Aldrey in Madrid, Willy Díaz Agras and 

Juan Moreira Da Rocha in Galicia. 

Also fundamental to systematics and to entomology is museum work and library 

work. Both the Biology Library of Uppsala University Library and the Royal Li-

brary (KB) in Stockholm have helped, but most literature in the field is to be found 

in the museums, where the main point is the collections. Beside the museums in 

Uppsala and Stockholm, I have had regularly visited Lund’s Zoological Museum, 

where Roy Danielsson is the key to everything. While travelling I had a lot to do in 

Washington where I was guided by Dave Smith och Eric Grissell; San Fransisco 

with Bob Zuparko and Wojciech Pulawski; Ottawa (national collection) with Jenni-

fer Read, John Huber, Lubomir Masner och Gary Gibson; Gainesville with Jim 

Wiley; Pretoria (national collection) with Gerard Prinsloo and Ottilie Neser; Madrid 

with Jose Luis Nieves Aldrey and Carolina Martin; London with David Notton, 

Gavin Broad and Andy Polaszek; Helsinki with Hans Silfverberg, Olle Biström and 

others; Paris with Claire Villemant; Berlin with Frank Koch; Bucuresti with Melania 

Stan and Cristina Ban; Müncheberg with Andreas Taeger, Stephan Blank, Christian 

Kutzscher, Andrew Liston; Budapest with Sándor Czösz; St Petersburg with Oleg 

Kovalev, Dmitrij Kasparyan and Andrej Humala. 

Other museums where I had pleasant visits but for different reasons didn’t have 

very much wasps too look at, include Riverside with Dave Hawks and Doug 

Yanega; Göteborg with Charlotte Jonsson, Torsten Nordander, Ted von Proschwitz 
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and Birgitta Hansson; Ottawa (Museum of nature) with Andrew Smith, Henry How-

den and Jean-François Genier, and Pretoria (Transvaal museum) with James 

Harrison. 

Additional specimens have been generously provided by Thorkild Munk, Johan 

Abenius and George Melika, occasional specimens by Veli Vikberg, Mats Jonsell, 

Niklas Jönsson, Matilda Apelqvist, Karl-Johan Hedqvist, and students in the ento-

mology course too. 

Uppsala 

Of course one is also dependent on company in order to keep returning to these differ-

ent places at all. Uppsala University has often made me feel quite isolated, but I have 

also had a pleasant but very irregular social exchange with a number of fellow PhD 

students and similar. Karolina Larsson, Andreas Wallberg, Cajsa Anderson, Hege 

Vårdal, Johan Nylander, John Pettersson, Anneleen Kool och Hugo DeBoer have been 

the most adjacent, most sociable or most radiant. Many others, which I am not able to 

comprehensively list, provided discontinuous strong glimpses of human presence. As I 

said, entomologists are an endangered species at Uppsala University, and thus I have 

felt some, but perhaps not amounting to solid, support from my predecessors (many of 

which were leaving the sinking ship); FR, Göran Sahlén, Christine Dahl, Isabel San-

martin, Thomas Persson, Lars Hedström, Hans Mejlon, Thomas Jaenson, Sven-Åke 

Berglind, Bo G Svensson, Bo W Svensson, Göran Arnqvist. I’ve already mentioned 

the great help from Afsaneh Ahmadzadeh and Ulla Hedenqvist. For some time, Ulf 

Jondelius had the ungrateful tasks of trying to keep the department afloat, and of being 

my third supervisor without knowing much about my project. Then after a long time of 

nothing, Sandie Baldauf arrived and steered the new department into new directions; 

she gave me some much needed help with formalities in the very end.  
At the Museum of Evolution, curators Hans Mejlon and Mats Eriksson, adminis-

trator Gudrun Söderman, and sometimes also the boss John Peel, have been under-

standing or patient with my absences and my ideas on how to organise my work; 

furthermore, Lars Hedström, Hans Mejlon and Sofia Larsson, and occasionally Sten 

Jonsson and the two Bo Svensson, have been around down there in the cellar for 

general entomological discussion. 

Teaching entomology is great fun, being allowed to talk about insects all day 

long while at the same time learning to know a lot of new people, and showing them 

beautiful localities and the great marvels of small creatures, but it usually takes 

much more time and energy than scheduled. Many students at courses I was in-

volved in – the entomology course (the one I arranged by myself 2007 and those 

where I made guest appearances), the ecological methods course 2008, a few faunis-

tics courses – showed an interest that was really inspiring in different ways; from 

”my own” entomology course JS, Anders Larsson, Allison Perrigo, Jonas Strand-

berg and Chanda Vongsombath kept showing up afterwards. 

At the University of Agricultural Sciences (SLU) I’ve mostly been sitting in a 

closet where GN:s collection is. Several people have either been generally social or 
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focused on beetles, like Erik Sahlin, David Isaksson, Åke Lindelöw, Helena Eriks-

son, Jan Pettersson, but Mats Jonsell and Anders Lindström provided interesting 

wasps too. I've had little direct business with the administrators during this time. 

But on the whole I never really liked the confined academic village of Uppsala, and 

I would never have withstood going there all the time if it wasn’t for some of the peo-

ple mentioned at these departments, for the local entomological society, and for Harri 

& Tuomo Saarela’s great comic book shop SerieZonen. 

Stockholm 

During several periods in my life I have felt more at home at the Swedish Museum 

of Natural History in Stockholm than wherever I happened to actually live. For the 

main time of my PhD studies, I was at the museum once a week or so, and the inter-

action with real entomologists, the good company and lively discussion, the shared 

concerns for the future of entomology and the availability of the vast collections and 

the rich library, the shared fascination for beautiful, weird or rare specimens and 

anecdotes about historical or contemporary odd characters in entomology (including 

ourselves!), has all been a necessary compensation for the lack or scarcity of most of 

this in Uppsala; for the last year it was my regular workplace. 
During this time span many of my regular collaborators from elsewhere succes-

sively arrived to the entomology department at the museum; FR, DK, Hege Vårdal 

and JS have all been mentioned in such capacities. EB returned. Niklas Jönsson has 

been extremely sociable, optimistic and helpful, selflessly solving every imaginable 

need arising in terms of equipment and enthusiastically giving a hand wherever he is 

able. Thomas Pape, before he left, was very encouraging with his magnificent enthu-

siasm, energy and knowledge. Marie Svensson helpfully carried out the administra-

tive chores with great efficiency (some last minute help was extremely efficently 

given by Siw Gustafsson at Stockholm university too). Bert Viklund is the first key 

to the collections, and a fundamental source of the general entomological discussion. 

Other lost souls partaking in the discussion with deadly seriousness are Kevin Hol-

ston, Julio Ferrer and Bert Gustafsson, and, finally won over to the dark side of 

hardcore entomology from a mere ”general interest” in insects, Sibylle Noack, Ras-

mus Hovmöller and Johannes Bergsten too. Somewhat sparser but often very helpful 

conversations have been offered by the trichopterists gang, Kjell Arne Johanson, 

Marianne Espeland, Tobias Malm. Many amateur entomologists are regular guests 

at the department (some also in the capacity of my fellow board members of the 

entomological society) and contribute much to the good atmosphere and discussions, 

such as Yngve Brodin, Stanislav Snäll, Johan Abenius, Håkan Elmqvist, Lars Imby, 

Carl-Cedric Coulianos and many others, as well as dozens of interesting visiting 

scientists who never made it to Uppsala. Almost normal people, but providing good 

company and occasional help are Gunvi Lindberg, James Bonet, Ellen Rehnberg, 

Andrea Klintbjer, and, while alive, Anders Åkerman and Gunnel Sellerholm. At 

other departments, Keyvan Mirbakhsh performed wizardry in the lab, and Diego 

Fontaneto worked hard to arrange social events. 
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Tallahassee 

In Tallahassee I collaborated primarily with Debra Murray, but of course also with FR, 

as well as with Wilfredo Blanco, Neelima Jammigumpula och Clemens Lakner. Other 

people who were important in solving the numerous assorted problems there were Eva 

Ronquist, Simon Rycroft, Jim Wilgenbusch and Dave Swofford. Formalities were 

solved by Anne Johnson, Michele Locke, Pam MacManus and Lynn LaCombe. 

Öland 

At the Ecological Field Station on Öland I always worked close to DK. From the 

start, during the Uppsala University period, I felt support from the station manager 

Jan Tengö and administrator Lennart Ågren. Then successively, through the Malaise 

Trap Project, it developed into one of the foremost entomology hotspots in the coun-

try, where also Kajsa Glemhorn and whoever was working in the project for the 

moment, most notably Pelle Magnusson, Viktor Nilsson and JS, provided good 

company, inspiring enthusiasm and any kind of help. Now standing on its own, the 

station is led by FR with the same enthusiasm he injects in every project he involves 

himself in. The two Hymenoptera workshops with various European wasp special-

ists that we arranged on Öland were heavy sources of inspiration, even though they 

did perhaps not contribute to my thesis work directly. 
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