


JASCHHOF: 63-74 ---- . -- 
Sludia dipterologica 11 (2004) Heft 1 ISSN 0945-3954 

Starkor~lyia gen. nov. from New Zealand and its implications 
for the phylogeny of the Sciaroidea (Diptera: Bibionomorpha) 

[Starkot?~?-ia gen. nov. aus Neuseeland und ihre Bedeutung fur 
die Phylogenie der Sciaroidea (Diptera: Bibiono~norpha)] 

by 
Mathias JASCHHOF 

Stockholm (Sweden) 

- - - -  

Abstract Starkomyia it~expecta gen. et spec. nov. from New Zealand is described and ~llustratcd. and 
its systematic position is analyzed and discussed. S~crr-kor~rj.i~r appears to be another rsccnt 
southern hemisphere representative of the enigmatic sciaroids that cannot be assigned lo . I n  

of the recognized family-group taxa of the Sciaroidea. I t  is hypothesized to be the sister-group 
of a cladc including the Helerolrichir and Ohuk~rrletr groups, Sciaridae. Rangornammidac and 
Cecidomyiidae. The significance of particular wing veins for the evaluation of phylogtnct~c 
relationships within the Sciaroidea is critically discussed. 
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Zusammenfassung Storkomyia inapecta  gen. et spec. nov. aus Neusecland wird beschrieben, illustricrt und ihre 
systematische Stellung analysicn und diskutien. S~crrGom~,itr ist cin weiterer bemerkens\vcncr 
Vertreter von Sciaroidea der keinem dcneit anerkannten Taxon dcr Familiengmppe zugeordnc~ 
werden kann. Starkomyia ist hypothctischc Schwestcrgmppc eines Monophylum. das Sciaridac.. 
die Hetemrrichu- und Ohukunru-Gruppen und vermutlich wciterc Taxa einschliellt. Die Bcdcutung 
kstimrnter FIC~~rl;~tlcrn fiir cjic Erliell~~nc phyloc,ncti.;chcr Rc-ichungcn inncrhnlh itcr Scinroiden 
wird kritisch gepriifi. 

Stichwiirter Diptcra. Sciaroidea, Phyloqenie. Taxonomic. ncuc (iattung. neue An, Ncusceland 

Introduction 
As one may expect from the unique geohistory and biogeography of New Zealand, its fauna of 
h n p s  gnat-like flies (Sciaroidea) includes a disproportionately high number of phylogenetical- 
ly interesting species. Their adults exhibit a very peculiar external morphology and cannot be 
ass iged to any of the traditionally recognized family-group taxa of the Sciaroidea. Such 'un- 
placeable' sciaroids known from New Zealand arc two species of the genus Anisotricha CHAN- 
~ 1 . 1 : ~  (TONNOIR & EDWARDS 1927, CHANDLER 2002. JASCHHOF 2004a); three species of the genus 
l~is~rlatricha JASCHHOF (JASCHHOF 2004a); two species of the genus Ohakunea TONNOIR & ED- 
WARDS (TONNOIR & EDWARDS 1927, JASCHHOF & HIPPA 2003); and five species of the family Ran- 
gomaramidae (JASCHHOF & DIDHAM 2002). Even though the systematic relationships among them 
and to the traditional families in the Sciaroidea could not yet be explained convincingly, it is 
clear that these sciaroids represent at least three distinct, ancient lineages: the Heterotricka LOEW 
group sensu strict0 (CHANDLER 2002) that, among others. includes the New Zealand genera An- 
isotricha and It~nrlatt.icka; the Ohukunea group (JASCHHOF, in press); and the Rangomaramidae. 

In this paper. I introduce Stat.komj~ia ine-xpecta gen. et spec. nov., which is another enigmatic 
sciaroid obviously representing a lineage distinct from those referred to above. Superficially 
similar to the southern-neotropical Freemanomyia elongata (FREEMAN, 1951)', detailed mor- 

Freerrrurrr~rr~~~iu J . \s( . t~no~.  2004 is a replacement name for Pterogymnus FREEMAN, 1951 (JASCHHOF 2004b). 
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pholopical s tud  of S ~ < r t . / i o t ~ ~ ~ ~ i ~ c  rtr~, . l j )c ,c , l rr  re\ calcd its sciarid rather than ~nycetophilid affin- 
ities. Further. this ncu- spccics demonstrates exemplarily the traps that lic in wait for someone 
aiming to explain the ph! logcny of the Sciaroidca thl-ou~h hints mainly from wing venation. 
In the follo\vinp. the new t a u  are described. illustrated and thc phylogcnctic relationship of 
S/arkott~~.itr is analyzed and discus~cd. 

The type-localit!.. Ohakune. of Slut.X-ott!~.itr itrc~pec.ttr is \vcll known among researchers of 
New Zealand Diptera and \vorkcrs on enigmatic Sciaroidca. Thc forests north-northeast of 
Ohakune. at the southern foothills ot'the acti1.c \,olcano Mount Ruapchu. is one of the finest 
presened examples of a mature. mixed stand of podocarp trees (intermingled with broadleaf 
trees including southern beeches that predominate with increasing altitude) on New Zealand's 
Yonh Island. These forests sun.i\.ed the deforestation by both the cataclysmic Taupo eruption 
some 1850 years ago ( G ~ B I T E S  1986) and later human activity - which was a stroke of luck not 
only for dipterology. As regards enigmatic sciaroids. the Ohakune region was previously shown 
to provide the habitat for I~n~rlurr ic l~a  liipyrri J.ASC.HHOF; Ohuktrtleu hic.olor EDWARDS; and 
Ratlgorr~urattia rotltloit.i J.ASCHHOF & DIDHA.\I. Such an accumulation of ancient sciaroids, with 
Srurkoni~.ia ine.rpecrct added now. at one and the same site leaves little doubt that at least 
sizable patches of the Ohakune forest have a Ion%. unintermped faunal history. The impression 
Ohakune forest makes on a human intruder is to step back into Cretcaceous times. all the more 
with such information on ancient flies in mind. In my opinion. flies like Srurkotnyiu inc. 't p e c r ~ ~  
and others, overlooked by most naturalists due to its inconspicuous appearance, are capable of 
documenting the preciousness of ancient forest ecosystems in New Zealand and elsewhere. 
Even though not as susceptible to public fascination like, for instance. kiwi birds and lciopelmid 
frogs. these flies have a successful evolutionary history longer than that of many praised and 
more attractive forest-dwellers endemic to New Zealand. This fact alone should justify the 
O Z : ~  r ~ ) r  ~ c c c p t a i i c ~  of rtsciircl~ 011 sil\.ic~li)us llics, which sllould bc exprcsscd through n1ul.e 
generous hnding of such research independent of its economic relevance but motivated through 
a broad sense of responsibility for our natural heritage. 

Material and methods 
The one individual known of Starkomyia inexpecta was collected in coursc of the ai1thor.s 
research visit to New Zealand in 2001/2002. The specimen was made transparent by trcatmcnt 
with KOH, dehydrated in ethanol and eventually, after treatment with beechwood creosote, 
mounted in Canada balsam on a microscope slide. The holotype is dcpositcd in thc Ncw 
Zealand Anhropod Collection, formerly at AucklandIMt. Albert and now at AucklancVTama- 
ki. Other specimens of various Sciaroidea studied comparatively come from the author's col- 
lection in the ZooIogical Institute and Museum Greifswald, Germany; the New Zcaland Ar- 
thropod Collection, Auckland; the Insrituto Nacional de Biodiversidad. Santo Domingo, Cos- 
ta Rica: the Museum fiir Tierkunde Dresden, Germany; and the United States National Muse- 
um. Smithsonian Institution, Washington, D.C. Usage of morphological terniinology follows 
that of SOL[ (1997) for Mycetophilidae and, in case of several additional tcrms related to male 
terminalia. JASCHHOF & DIDHAM (2002). Drawings were made using an Olympus BX50 micro- 
scope in combination with the U-DA drawing unit. 
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Genus Strrrkorrr-riu gen. nov. 
T? p e  species. Sfirrkorn>,icr i~let-pccrtr spcc. nov.. dc.wr~hctl hclo\\ 

Description (based on male only) 
Habitus: Slender, humpbacked sciaroids some 3 mni in size; long antennae. legs and wings; 
rather narrow waist; slightly downcurved abdomen: and distinctive wing venation. Ethanol- 
preserved specimens coloration light-brownish. 
Head: Head capsule higher than long; sctation short and undifferentiated. Postfrons slightly 
two-lobed. non-setose, with slightly two-pointed frontal tubercle. Face largc, non-setose. 
Clypeus subequal in size to face, projecting in profile. setose. fused with face along upper 
margin. Antennae longer than abdomen, upturned. inserted near midheight of head. Scape 
somewhat conical, somewhat larger than pedicel, setose. Pedicel subglobular. setose. Flagel- 
lum with 14 flagellomeres, first flagellomere longest. terminal flagellomere longer than pe- 
nultimate: each flagellomere cylindrical, practically without neck, several times as long as 
wide. Flagellum without microtrichia except some on flagellomere 1 basally. Each flagel- 
lomere with even cover of setae arising from membranous rings, setae as long as diameter of 
flagellomere or shorter; flagellomeres 1-6 dorsally also with short setae arising from sockets. 
With 3 ocelli at vertex, arranged in narrow triangle. Eyes reniform, distance between eye 
portions at vertex subequal to width of ocellar t r ia~~gle ;  without interommatidal setulae. Mouth- 
parts well developed, with short proboscis. Labrum beak-like, well sclerotized, non-setose. 
fringed apically. Lingua with dense fringes apically. Maxillae with lacinia style-like. compar- 
atively broad, fringed terminally. Maxillary palpus with 5 palpomeres, with first palpomere 
('presegment') well-developed and setose. Palpomeres 2-5 setose; palpomere 3 with hyaline 
sensory hairs; palpomeres 2 and 3 thickest and 5 clearly longest. Labium with prementurn 
present as pair of setose lobes. Labial palpus 2-segmented. labellum 1 smaller than 2: labcl- 
lum 1 non-setose; labellum 2 with numerous, partly spine-like setae. 
Thorax: Postpronotum barely traceable, present as narrow sclerite above antepronotum (il' 
correctly identified). Antepronotum subtriangular. setose. with 2 setae very strong and long. 
Epistemum 1 non-setose. Epimeron I very weak. Scutum in profile evenly arched to slight 
degree, with anterior parapsidal suture weak and median transverse suture not traceable. Ves- 
titure of scutum consisting of irregular rows of  acrostichal, dorsocentral and lateral sctae; 
some dorsocentrals and laterals very strong and long. Scutellum with pair of very strong and 
long setae. Prescutoscutal suture deep. Prescutum not traced. Mediotergite high, in profilc 
almost straight. Postphragma well deveIoped, i.e. extending into abdominal cavity. compara- 
tively sharply pointed. Mediotergite and laterotergites with distinct suture in between. Later- 
otergite large, little pronounced, with long setae. Anepistemum subrectangular; separated from 
preepistemum 2 by distinct suture. Anepistemal cleft deep. Preepistemum 2 much larger than 
anepistemum, subtriangular ventrally. Mid-pleural pit present but indistinct. Epimeron 7 with 
deep cleft dorsally indicating a subdivision into upper anepimeron and lower katepimeron. 
latter strongly narrowed ventrally. Metanotum very short, barely traceable. Episternum 3 weakly 
sclerotized, with some short setae posteriorly. Epimeron 3 very narrow. Openings of spiracles 
without striking features. Legs: Coxae clearly longer than half the height of thorax. Coxae 
with setae as long as coxal diameter. Femora with longer, somewhat erect setae along hind 
margin and short, adpressed setae elsewhere. Tibia1 spurs 1:2:2; on mid and hind tibiae. one 
spur slightly shorter than other. Fore tibia with well developed, almost circular anteroapical 
depression delineated by sharp rim and bearing numerous spine-like setae. Tibiae and tarsi 
densely covered with large trichia and short setae, latter mostly adpressed but some setae 
stronger, spine-like and somewhat erect, additionally with few erect fine, short sensory hairs. 
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Tarsomere.; 1-5 graduall! decreasing i n  Icngth. Pretarsal claws small, curved. with I big tooth 
and 3 4  finer teeth in lirrc. Pul\~lli delicate. about as long as claws. Empodia as long as claws. 
IVing: Long. i.c. morc than t\\o times as long as \\.idc. but shorter than body. Calypteral and 
alular arcas \ s p  Iit t lc '  con\cs:  anal area \\.eakly developed. Membrane covered with fine 
sstac from both iidcs. Inore sparsely so to\\.ards wing base: setae 2-3 times as long as micro- 
trichia. \?nation: C extending to apes ot'\\.ing. ending halfway between apices of R5 and M 1; 
Sc 1 long. joining C clearl!. beyond Rs: Sc2 very weak; Rs somewhat oblique, short, barely 
n\.o times as long as ta: ta \en.  short and oblique: R4 present at approximately midpoint of 
\\.ing. joining R 1 : R j  extending to apes of wing: M absent; M 1 +2stem shorter than fork, fork 
clctarl!- di\.erging: tb-mcu almost parallel to anterior wing margin, tb longer than rncu; CUP 
going beyond half length of Cu.42: A1 subequal in length to CUP; A2 absent. With setae 
present along \\.in: margin and dorsally on Sc I .  R. R1 (also ventrally), R4. R5 (also ventral- 
I!.). >I 1-2 stem and fork (also \.entrally). CuA I .  CuA2, and A 1. Pattern of sensory pores: R, 2 ;  
R1. 3: Rs. I : R5. 1-3 medially distally. apart from pores on ScI and stem vein. Halter club- 
shaped \vith fine setae on stem and knob. 
Abdomen: Sclerites e\.enly densely co\.erc.d with long setae. Sternite 1 non-setose. With six 
pairs of spiracles. one each on segments 2-7. Tergal plaques inconspicuous, situated in antero- 
lateral position. one each on tergites 2-5 at least. Terminalia: Sternite 9 present as distinct but 
weakly developed sclerite. Gonocoxites almost separated ventrobasally, with bare lobe in 
gonocoxal section 3; gonocoxal apodemes connected by sclerotized transverse bridge. Gonostyli 
simple. one-lobed and without noteworthy modifications of setation. Aedeagus with short, 
broad. weakly sclerotized apodeme. Parameres partly fused to form an incomplete tegmen. 
Dorsal p a n m e n l  apodemes short. Tcrgite 9 simple, plate-like. Tergite 10 absent. Cerci present 
as submangular. setose lobes. Hypoproct hvo-lobed, setose. 
Et) ~ n n i o ~ .  1-l;i :is!\l;t sl Llli?. ~x:r:it~i.diiiar:. nc\r gent\> 15 to I I O I L V L I ~  d ~ e ~ ~ ~ l i i . l r ~ b I e  ~ N O I I .  L)r :\ndrcas S~nich, I.lalld 
(Sale). Germany. who unites examplarily a strong passion for and broad knowledge of the order Diptera, without 
ignoring the fascinat~on radiating from all other living creaturcs. At  times when both taxonomy and dipterology go 
through a v e y  dificult period. his pri~are edit~on of the high-quality journal Studia dipterologica must be consid- 
ered an unpanlleled achievement. The journal has celebntcd its anniversary (1994-2003) last year. The second 
component "rnyia" is Greek meaning 'midge'. The gender is fcmininc. 

Starkomyia ine-rpecta spec. nov. 
(Figs 1-9) 

Description (for chamcters not mentioned here. see genus description above) 
Male. Body length: 3 mm. Head: Antenna with second flaycllomcre as in Fig. 2 and fourth flagellom- 
ere almost five times as long as wide. Eye bridgc and ocellar triangle as in Fig. I .  
Thornx: See Fig. 5. Legs: Fore tibia with anteroapical deprrssion as in Fig. 3. Wing: See Fig. 4. 
Terminalia: Gonocoxites (Fig. 6) ventrally wi th  wide. V-shaped emargination, below emargination 
largely membranous and non-setose. wtth setae of various lengths elsewhere: lobe in gonocoxal section 
3 rounded, small, and non-setose; gonocosal apodemes narrow. Gonostyli (Figs 6, 7) elongate, in prox- 
imal halfbroadest and with long setae. in distal half narrotv. somewhat flattened and with setae fine and 
very short, rounded terminally. Ejaculatory apodeme (Fig. 8) present as broad. roughly U-shaped, weakly 
sclerotized structure shorter than tegmen. Tegmen (Fig. 8) somewhat wider than long, deeply split 
medially resulting in two subtriangular lobes distolaterally: ventral parameral apodemes swept ventral- 
ly: dorsal parameral apodemes short. interconnected by heavily sclerotized transverse bridge. Tergite 9 
(Fig. 9 )  plate-like. with broadly rounded distal margin and sctae of various lengths. Cerci (Fig. 6) 
setose, rounded terminally. Hypoproct (Fig. 6 )  slightly two-lobed. setose. turned ventrally in the one 
specimen available for study. 

Female and preimaginal stages. Un!ao\vn. 
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Figs 1-5: S ~ ~ I I . ~ ~ I I I I . ~ U  irrerpecta spec. nov.. holotypc male. - 
I :  Vcrtcx with occllar rrianglc and compound cycs, antcrodorsal 
view (0.1 mtn); - 2: Second antennal flagcllomcre, dorsal view 
(0.05 mm); - 3: Apical portion of fore tibia (0.05 mm); - 4: 
Wing, sctac on nlcmbranc omitted ( I  mm). - 5 :  Thorax (0.5 
mm). In parcnthcscs: Lcngth of scalc bar. 

Etymology. The name is Latin meaning 'unexpcctcd', which i~pplics to thc peculiar asscmhlage o: morphological 
features shown in this new species rather than its uncxpcctcd tinding per sc. 

Holotype: Male, New Zealand, North Island, Tnupo. Tonyariro National Park. Mangawhero River valley 7 km N E  
Ohakune. in mixed southern beechipodocarp forcst. 3 Fcb. 2002, by swecpnct. M. JASCHHOF. 

Diagnosis and discussion 
The genus Starkomyia is characterized by the unique combination of the following characters: (1)  
very long antenna1 flagellomeres without necks (plesiomorphous states); (2) short antennal setation 
(plesiornorphous); (3) absence of a closed eye bridge (plesiomorphous); (4) five-segmented maxillary 
palpi (plesiomorphous); (5) wing with macrotrichia present on the membrane and most veins 
(plesiomorphous); (6) presence of a complete Sc 1 (plesiomorphous); (7) presence of a Sc2 

. ~~ 

(plesiomorphous); (8) presence of a R4 @Icsiomorphous); (9) CuA 1 and CuA2 running separately 
into the transversal vein (plesiomorphous): and (10) presence of a large postphragma 
(plesiomorphous). There are a few apomorphous characters recognizable in Stclrkomyia, but those 
seem to me of little more than specific relevance: (A) presence of setae on the laterotergites; and 
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Figs 6-9: Srurkom~ia inc.tprcta spec. nov., holotype male. - 6: Terminalia, ventral view (0.1 mm); - 7: Gonostylus. 
v e n d  \ icw (0.05 mmr: - 8- :!edeacus and tepmen. venml view (0.05 mm): - 9: Tergite 9. dorsal view (0.1 mm). 
In parcn~hcses: Length of scalc bar. 

(B) presence of setae on epistemum 3.  Additionally, male terminalia must be considered simplified, 
a fact that includes apomorphous character states, like (C) the partial h i o n  ofparameres resulting 
in an incomplete tegmen; and (D) the presence of a heavily sclerotized transverse bridge 
interconnecting the gonocoxal apodemes. Admittedly, this generic diagnosis is polythetic and 
autapomorphies are not recognizable for St~rkom~via. This new genus is mainly characterized by, 
and thus justified due to. the absence ofautapomorphies found in the taxa most plausibly related to 
it As shown below. these potentially related taxa are Fmman~m~via, the Hetemtricha and Ohakunea 
groups. Sciarihe. Rmgomaramidae and Cecidomyiidae. From Freemanomyia (in parentheses), 
Starkomyia is easily distinguished by the presence of a large postphragma (small), setae on the 
wing membrane (setae absent) and the structures of male terminalia. From the Heterotricha group, 
Sciaridae, Rangomaramidac and Cecidomyiidae (in parentheses), Starkomyia differs most obviously 
in having the R4 present (absent). The Ohakunea group differs from Starkomvia in having Rs and 
other wing veins strikingly basalized. 

Phylogenetic implications. In the considerations that follow, both plesiomorphous and 
apomorphous character states are taken into account. There is general agreement on the 
relevance ofapomorphies in order to determine monophyla and to argue for the assignment of 
species to particular clades. Plesiomorphies. through the absence of their corresponding 
(apomorphous) counterparts. may help to reveal that a particular species cannot belong to a 
particular clade - possible reversals not taken into account. Plesiomorphies gain even major 
importance when apomorphies are scarce or absent. As is the problem with most enigmatic 
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sciaroids known to date. adult morphology in Stu~-X.ot?i~.i~~ is rnarked by a unique asse~nblagc 
of many plesiornorphous features and very few apomorphous characters that occur also herc 
and thcre in thc sciaroids supposed to be related to Strlt.komj.iu. As obvious 'positive 
apomorphies' are so scarce, no researcher of Sciaroidea hesitates to reason from 'negative 
apomorphies', i.e. reductions from the ground plan. However, the explanatory valuc o f  
arguments inferred from reductions is low as long as the argumentation is not furthcr supported 
by positive characters. This dilemma is most obvious with respect to wing characters. wing 
venation in particular, which undergo a general simplification throughout the Sciaroidca. In 
principle, we cannot decide whether a particular vein was reduced once or more than once. 
The most recently published hypothesis on phylogenetic relationships between the family- 
group taxa in the Sciaroidea, with particular focus on the Heterotricha group (CHANDLER 2002). 
forms the basis for the following considerations on the position of Starkomyia (see below 
hypotheses 1-4). Wing characters - due to their easy perceptibility and paucity of alternative 
character complexes - are assigned great relevance in this context, a fact reflected in the study 
by CH.-\NDLER (2002) as well as earlier analyses [for instance, MATILE (1990, 1997)l. As shown 
in the following, Starkot?~.via might be a (or further) case where interpretation of vein patterns 
is misleading in our attempts to reconstruct the phylogeny of an ancient and complex group 
like the Sciaroidea. Admittedly, in the following I cannot offer more convincing arguments 
(characters) alternative to those I just criticized. Perhaps this situation exists due to the nature 
of our objects of study rather than to a lack of cognitive faculties. 

Hypothesis I :  Starkomyia is most closely related to Freemanomyia JASCHHOF. This hypothesis 
is mainly based on the presence of R4 and a complete Sc I (which are two plesiomorphies) in both 
Starkomyia and Freemunomvia. Or, in other words, Starkotnyia is considered not to belong to a 
claJr eo~nprising  kc: I l e t c t v t ~ ~ i ~ ~ l ~ i ~  group scnsu strict<), the Olz~Xl~nt,ti g o u p  and Sciaridnc. a clildc 
based on the absence of R4 and abbreviation of Scl [CHANDLER (2002): Fig. 103, characters 5 and 61. 
This argumentation is in conflict with the outline of the postphragma which is large and projecting 
into the abdomcrl in Starkomyiu, while it is small and not projecting in Freemonotnyiu, or 
Freemanomvia+ (Lygistorrhinidae+Mycetophilidae), respectively. Further, the absence of Sc2 (= 
sc-r by CHANDLER) is considered an autapomorphy of Freemanomyia (CHANDLER 2002); in 
Starkomyia, however, Sc2 is present - a fact which formally contradicts rather than supports a 
close affinity between these two genera. However, more generally speaking, the sibmificance of 
neither presence nor absence, respectively, of Sc2 - which is a minute and often weak vein - 
should be overestimated. In Catotrichinae (a species-poor group comprising the most primitive 
Cecidomyiidae), for instance, Sc2 may be present or absent among congeneric species (JASCHHOF 
200 1 ). Also in Cutotricha, Sc 1 either joins (plesiomorphy) or does not join (apomorphy) the costa. 
In the core group of the Heterotricha group sensu CHANDLER (2002), Sc2 may be present as distinct 
vein (in Chiletricl~a CHANDLER), present but extremely weak (in Anisowicha CHANDLER), or absent 
(in Insulatrichu JASCHHOF). R4 may be another questionable indicator of relationship: Within the 
Ol~aX-z~nea group, R4 was found to be present in two of the enclosed genera while being absent in 
two others (JASCHHOF, in press). Among species of the genus Tetragoneura WINNERTZ (in 
Mycetophilidae) the prcserlce of R4 is as common as its absence, and both presence and absence 
may occur within the limits of one and the same species and even individual (JASCHHOF, pers. obs.). 
There are other findings indicating that Stat-komvia inexpecta is not closely related to Freemanomyia 
elongata. Male terminalia in the two species are largely different [see Figs 6-9 versus CHANDLER 
(2002): Figs 74-76]. The pleural pit is present in Starkomyia, while it was described as being 
absent in Ftuemanomyiu; setae on the wing membrane are present in Starkomyia, while absent in 
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Figs 10-18: Postphngm in various Sciaroidca. lateral view (Part I). - 10: Srurkomyia inerpecta spec. nov. (holoiype); - 
11: .4nisotnchu no~.at=eakmdiue (TONNOIR) (male, New Zealand. Lake Rotoroa. 15 Jan. 200 1. in Auckland); - 12: 
fnrularric-hu hippui J ~ H M  (male. New Zealand. N o h  Egnont, 26-30 Nov. 1975, in Auckland): - 13: Ohakunea 
bicolor EDUARDS (male. New Zealand. Croydon Bush. 5 Dec. 2002, in Greifswald); - 14: Colonomyia spec. (male, Costa 
R i a  Finca 10s Lagos. June 1994. in Sanm Domingo): - 15: Gen. et spec. indet. (male, Costa Rica. Corcovado National 
Park. 20 k . - 7  Feb. 2002, in Santo Domingo); - 16: Gen. et spec. indet. (male, Costa Rica, Corcovndo National Park, 14 
hiarch-5 April 2003. in h t o  Domingo); - 17: Sciamoma borealis CHANDLER (male. Germany, Bavaria, Sojernspitzc, 27 
June I WS. d a .  ti. KULW & M. JIISCHHOF. in Dresden); - 18: Sciarvpota japonico CHANDILR (female, Japan, Ogawa 
FOWL 1-1-27 .May 1996. det. U. ~ L W E ~ .  & M. JASC~IHOF, in Dresden). Values given within laterotergites: relative 
plstphngnu size, rps. Abbreviations in Fig. 10: mh = mediotergite height; ph = postphngma height. 

Freemanomyia: male flagellomeres have a short setation in Siarkomyia, while in Freemanomyia 
ilagellomenl setae were described as being very long (FREEMAN 195 1, CHANDLER 2002). There 
might be even more differences; however, several structural details in Freemanomyia were not yet 
described. Conclusion: Evidence for Starkom-via and Freemanomyia have a close relationship is 
~veak. despite the largely corresponding wing venation. In particular, the presence of a large 
postphn-ma in SfallX-ojnyia (Fig. 10) contradicts hypothesis 1. 

Hypothesis 2: Starkomyia is a living representative of the Mesosciophilidae known from 
Jurassic and Cretaceous fossils. CHANDLER (2002) points to the fact that wing venation in 
\Iesosciophilidae is basically identical to that in Freemanomyia. Consequently, i t  is also 
identical to that in S~ar.kom~ia, considering that Sc2 is present in both Starkomyia and the 
rnesosciophilid genus .Mesosciophilopsis BLAGODEROV (BLAGODEROV 1994). (Again, one should 
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Figs 19-26: Postphgrna in various Sciamidea. lateral view (Pan 11). - 19: Rangomurunrtr totrnoiri JASCIIHOF Q( DIOIIALI 
(female. New Zealand Pureon Forest. 24/25 Nov. 2002, in Grcifswald); - 20: Lepro.sciurellu ficscipulpu (M~I IKI ( I  & 
;U\MAEV) (male, Germany, Island of Vilm. 8 June 2002, det. W. MOHKIG, in Greifswald); - 21: Bru~iafr~ngicola (WINN~KTZ)  
(male. Germany, Island of Vilm, 8 June 2002, det. W. MOHRIO. in Greifswald); - 22: Cutorricha subobsoleta (ALEXANDER) 
(female. California, Oakland 4 Feb. 1952, in Washington); - 23: Gongmrnartir ignigena JASCHHOF (male, Sweden. Tyresta. 
14 April-5 June 2000, in Greifswald); - 24: Cutochu latipes HALIDAY (male, Sweden, Arjeplog, 23 May-20 Aug. 1993, in 
Greifswald); - 25: Shobliella brach,vcornis SPUNGIS & JASCHHOF (female paratype, Germany, Bavaria. Sommerbichel, 7 
June 1996. in Greifswald); - 26: Taricnemis spec. (female, New Zealand. Gmville Forest, Dec. 1994. in Auckland). 
Length of s d e  bar = 0.25 mm. Values given within laterotergites: relative postphngma size, rps. 

not ascribe too much significance to the presence or absence of Sc2, all the more when sediment 
fossils are involved. Considering that Sc2 is extremely weak in Starkomyia, one can easily 
imagine how difficult, if not impossible, it was to recognize such a vein trace in fossilized 
wing prints.) As long as  nothing is known on the outline of the postphragma in the 
Mesosciophilidae including Mesosciophilopsis, it is quite speculative to see a relationship 
between these fossil species and living sciaroids, like Freemanomyia and Starkon~yia. As 
argued earlier (JASCHHOF 2004a), sediment fossils may be helpful in reconstructing general 
tendencies in the evolution of sciaroid wing venation, but most of them are object ofspeculation 
rather than interpretation in a particular taxonomic case. Conclusion: Hypothesis 2 must be 
dismissed. 

Hypothesis 3: Starkomyia belongs to the Heterotricha group sensu stricto. As already 
explained under hypothesis 1, the presence of R4 and the Scl  joining C in Starkomyia speak 
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against its belonging to the Hr/e~.o/t . ic, l~~~ group. \ihilt. thc large postphragma (Fig. 10) is an 
argumsnt in fai.our of i t .  In fact. if R-l ii.cre absent and Scl abbrc\,iatcd in S I L I I . ~ ~ I I I ! . ~ L I .  one 
\i ould assign this genus \iithout hesitation to the Hetc~tz)rt.~c~lr~~ groiIp, also bccau~c othcr rclc\fant 
characters do not contradict this idea or f o m ~  ths basis for plausible altcrnativc explanations. 
On the other hand. Srul.kor~!\Ya cannot be assigned con\.incingly to any ofthe Iincages recognized 
by CHANDLER (2002) within the Herc~r.otr.i~~lri~ group on the basis of wing venation and a few 
other characters. Conclusion: Hypothesis 3 may be accepted under the assumption that R4 
and a complete Scl \\ere regained in Strr~korr~~~icI. Regain means re-activation from the 
cryptotype (OSC-HE 1965). \\.ith the presence of R 3  and a complete-Sc I then being apornorphies 
of Starkom!.in. Admittedly. it is difficult to demonstrate the selective advantage of these re- 
activations. 

Hypothesis 4: Starkomyia is the sister-group of a clade comprising the Heterotricha group 
sensu stricto. Ohakunea group and Sciaridae. Based on the presence of a large postphrag- 
ma projecting into the abdomen. CH-ANDLER (7002) postulates a clade consisting of the Sciari- 
dae and Hrtrr.orr-iclza group excluding the genus Sciar.opota CHANDLER. Further, Sc.iar.opora 
andlor Oltakrirtea+Colonont~~iu then appear to be the presumed sister-group of such a clade. 
At this point. \ve need to focus in more detail on the postphragma which is another much-cited 
potential indicator of relationship. As recently shown (JASCHHOF & HIPPA 2003, JASCHHOF 2004a. 
HIPP.~ gL J.~SCHHOF, in press). the postphragma in the genera Ohakrine~i (Fig. 13) and Colono- 
m ~ i a  COLLESS (Fig. 14) does project into the abdomen and is only little smaller than that 
typical of the Sciaridae (Figs 20. 2 1 ) and Heterotricha group (Figs I 1, 12). The same applies 
to the postphragma in other sciaroids hypothesized to belong to the Oltakurtea group (Figs 15, 
16). As regards Sciaropota japonica CHANDLER, a series of specimens of this species I have at 
hand shows the postphragma to be unlike that fiyured by CHANDLER (2002: Fig. 68 versus my 
Fig. 18): it is indeed the smallest among the sciaroids studied here, but i t  has the same - i.c., 
posterio-ventral - orientation. In order to assess the postphragma size more objectively, thc 
nr io  between postphragma height (ph) and mediotergite height (mh) was calculated (rclativc 
postphngma size, rps = ph: mh) for the sciaroids in question (Figs 10-26). The higher thc rps 
value. the larger is the postphngma. As one would expect, rps values vary greatly among the 
sciaroids in question; rps is clearly lowest for Taricnemis MARSHALL (in Mycetophilidac) and 
highest in Cutorricha EDWARDS (in Cecidomyiidae-Catotrichinae) and Gongromusrix ENDI:R- 
LEIN, Catocha HALIDAY and Strobfiefla KIEFFER (all in Cecidomyiidae-Lestremiinac). In Tu-ri- 
cnemis. rhe outline of the postphragma differs not only regarding size; also it is ventrally 
orientated and bearing a ventral keel. Such a keel .is present in other mycetophilid genera as 
\\,ell [SBLI ( 1  997): Figs 14A-D; JASCHHOF, pers. obs.], a fact giving reason to speak here of the 
mycetophilid type of the postphragma. On the other hand, a cecidomyiid type is difficult to 
define. as, apart from its size, the outline of the postphragma in the Cecidomyiidae is basically 
the same as in the Sciaridae, Rangomaramidae, Heterotricha and Ohakurtea groups. As re- 
gards the last four groups of sciaroids, I find i t  difficult to clearly define different values 
(states) for the character 'postphragma size'. The difficulty would be even greater if more 
species of a particular family-group taxon were taken into consideration; for Sciaridae, for 
instance, the full range of rps values was certainly not ascertained and the question remains 
xvhat postphragma size should be assumed to reflect the ground plan. In my opinion, the 
reliability of the postphragma argument may be questioned if Sciar.opota and Oltakrrnea + 
Cofononzyia have to be excluded from the clade comprising the Sciaridae and Heterotricha 
group. For Freemanomyia, the rps value is 0.2 [based on Fig. 101 in CHANDLER (2002)l and 
consequently half as high as for Starkomyia (see my hypotheses 1 and 3). Rps value, abdom- 
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inal in\:asion and orientation 0 1 '  the postphraynia in Ft.c,c,tirc~trotrl~~ic~ resemble the conditions 
sh0n.n in the Mycetophilidae rather than Sciariduc. Hc~/c,t.o[i.ic.l~c~ group and others; thcrcfore I 
agree \vith CH.ANDLER'S (1002) view and consider F t ~ c ~ c ~ t t r c ~ t r o t i r , \ . i c ~  to be the sister-group of 
Mycetophilidae + Lygistorrhinidae. 

To return to the systematic position ~~S[LI I .~~ I I ! I .~LI ,  a hypothesis alternative to 3 is to consider 
Sturkonzyia to be the sister-group of a clade comprising the Hetet.otri~hu and Ohukutlra groups, 
Sciaridae, Rangomaramidae and Cecidomyiidae (in the following this clade is abbreviated 
H-). This hypothesis is taking into account that S t ~ ~ r l t o t ~ l ~ ~ i a  shows a large postphragma and 
does not possesses the two syn$omorphies of H+, which are the abscnce of R4 and abbreviation 
of Sc 1 [= characters 5 and 6 in the cladogram by CHANDLER (2002): Fig. 1031. This seems to be 
the most parsimonious explanation, even though I am not absolutely convinced that these two 
vein characters have indeed such a relevance at this point of argumentation (see discussion 
under my hypothesis 1 ). Conclusion: Hypothesis 4 offers the most parsimonious explanation 
for the systematic position of Stal-koni~*iu and should be favoured formally. It is beyond the 
aim of this paper to investigate and discuss the relationships between the taxa within the clade 
H-; in this respect I refer to the papers published earlier (JASCHHOF & DIDHAM 2002. JASCHHOF 
& H I P P . ~  2003). 
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