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Stiletto tly larvae a re voracio us predarors of so il -dwelling ar thropods and are relatively abun-
dam in sandy, xe ri c habitats, but very liul e is known about them. This paper addresses the 
species compositio n , ab undan ce and seaso nal flight periodi city of stileuo flies caught by a 
Malaise trap se t in th e Na mib Desen , Namibi a, for one year. Four species were collected in 
very difTerem numbers. Iri s speculated that rh e [\VO most abundam species are confined to 
the rip arian zo ne w h ere d H.: lLJ.P was situated , w hil e o n e of rhe two less num erous species 
inhabits the gravd plain , and rh e LH her the dune humm ocks adj acenr ro rhe ripari an zo n e. 

INTRODUCT ION 

Flies belo nging ro the bm il y Thcrevidae (Dip-
tera) are commonly known as \ tileno !lies', because 
adults p ossess slender, taperin g, dagge r-shaped 
abdomens. They form an int egral pan of the 
two-winged Order Dip tera and hi erarchically re-
side within the b rachyccro us supcrfamily As ilo i-
dea. 

Therevid larVJ.e arc vo racio us precLno rs of sub-
terranean phytophJgous and saprophyti c arth ro-
pods within sJn dy, vege tat ed substLHcs and leaf 
litter. Because of th eir abttncbn cc and raveno us 
feeding habits , th ese bn·ae likely pby an impor-
tant, though as ycr no t in\·csri gJtcd , n'> le in th e 
suppress ion of rou t-feeding in se mi-
arid, and fores ted habi tats , incl ud ing Jgroccosy-
stemsand agrofo rcsrry systems and are , th erefore, 
considered criti ca l to lhc so und functio ning of 
those environm en ts (l rw in & Lyncborg 198 1). 
Furthermore, becJ use LH\'JC a rc general prcdJ-
tors of active, so il -d welling insec ts, achdt Jb un-
dance is likely a reaso nJb lc, indirec t m e:ls ttrc of 
below-gro und p ro duct i viry. M o reo \"Cr, because 
species appear to be ti ell closely to spccitl c mi-
cro-environm ents, adult di ve rsity ma y well pro-
vide a gauge of belo w-gro und habita t heteroge-
neity. 

Adult s tiletto fli es arc often ab undanr during cer-
tain rimes of the year and , unlike their larvae, are 
quire vulnerable w attack by larger predaceo us 
inverteb rates and small vertebrates. Adults of a 
few species are known to feed on nectar and in-
sec t secretions; mos.t, however, imbibe only wa-
ter and, altho ugh the distances they travel have 
never been experimenrally ascerta ined, they seem-
ingly fly so m e distance alo ng riverbeds, washes 
and flighrways in sea rch of water in xer ic lubi-
tats. Eve n though water is rarely available in the 
Kuiseb River bed , vvh ere this study occurred , a 
few water seeps ex is t along the small \:-.rashes higher 
to rh c eas t , w h ere the writer observed many 
rherev ids congrega ting and actively drinking. 
Thus , populatio ns can be read ily monitored be-
CJ. usc Jdu lts are cJsily and quJntitatively sampled 
by l\h laise traps pbced across flight pathways, 
pan icularl y J )ong eph em eral drainage channels. 

The lone writte n account of adult abundan ce 
and seaso nal periodicity of therevids chronicles 
ten sp ecies of the genus Pherocera Cole, 1923 
(P hycinae), monitored by a M alaise trap set in 
the ripar ian zone of Deep Canyon , Riverside 
Co unty, Califo rnia, USA (Irwin 1971). Because 
sril e rro flies seem ingly play a critical role in eco-
sys tem dynamics and the population regulatio n . . 
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Figure 1-4. Photographs of the trap and the a rea w here th e rrap was situ ated . 1. t\ e ri :d \ iew of the 
Kuiseb River, showi ng th e riparian vegetatio n , t he sand dun es heh ind the ri n·r. :1nd th e ro ck and 
gravel plain in the foregro und . Note th e photo taken in 1 after a m ajo r prec ipi tation e\T nt ; the 
Kuiseb flowed during that time; the next t im e it flowed was in 19 97 d ur ing th e stud:· desc ribed 
herein . 2. Land-based view o f the Ku iseb Ri ve r studv sit e, w ith th e gra ve l phi n in th e foreg round , the 
riparian vegetation in the middl e g ro und and the d u nes in the background. 3. Th e sparse!:· \Tgeta ted 
dune hummocks to the south and wes t of th e Ku iseb River w here im mat ures of Ort/J,?Ci tt? 
can be found . 4 . A Townes-s tyle i'vbbise tra p erected a d n· w:1<; h. Th i-' is th•: .'a m c oF trap 
that was used to monitor therev ids in the study- herein reponed . 

of soil-dwelling arthropods. th e lack o f i nf(Jr-

mation on their seasonal flight period icity is hnl -
entable. This paper ad ds ro that wri rten acco unt 
by examining the species co mpositi o n, seaso nal 
flight periodicities and ab und ances of adu lt sti -
le tto fli es monitored over a sin gle yea r b:· a 
Malaise trap set along a fli ght pat h w ithin a 
d ese rt riparian zone of so uthwes tern N :Hnibi :l. 
Because of seasonal weather anomalies, th e .<:pec i-
men data presented here must be co nsidered 
p reliminary. 

1',1/\TER L\l..S AN D I\ IETI l ODS 

r\ To,,·nes-sty·lc 1\ !:liaise traf1 (Fig ure If) (Sante 
Inc., 739 Cooper Or .. Lcxi ngtu n. KY. llS1\ 1 0502) 
was erected o n a bench lw low-
gro w in g perenn ial \Tgctatin n \\ ith in th e ripar-
ia n zo ne of the Kui sch P, i\'L'J bed juq .<:o uth of 
t he Na mib D ese rt Rcsc:n ch Srati o n (Fi gures 1 
& 2) at c; o b ahch, N ::tmib i:l <h t q1: // w\VW.-

Th e tra p was 

positioned across a 11 
higher sandy ben ch 
slightly lower one. Th; 
Naukluft National P 

its ripari:m vegetaHot
1 

line of 
major h abitats i1i.\th e :• 
lies a broad , spars'Hy 
to the south and west I 
vegetated sand dun es ' 

The Malaise trap W::t$ k 
trap catch extracted al' 
vember 22 , 1996 and 
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Figure 5 . Seaso nal pc ri• 
placed w ithin th e rip :u i 
-November 1997). 
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RESULTS AND DISCUSSION 

Species composition and relative abundances 
Four species ofTherevidae, represented by 1350 
specimens, were captured by the single Malaise 
trap during the one-year study (Figure 5). All 
species belong within the subfamily Phycinae 
(Therevidae). Stenogephyra torrida Lyneborg 
(Lyneborg 1987), a small, slender species , was 
by far the most abundant species. Over 93% of 
all stiletto flies captured were of this species. The 
second most abundant species was Phycus niger 
Krober (Krober 1929; Lyneborg 1978), a larger, 
similarly slender species. This species made up 
slightly oyer 5% of the total stiletto fly catch. 
Two other species ofTherevidae, Ruppellia ba- -
salis (Loew) (Loew 1858) and Orthactia gobabe-
bensis Lyneborg (Lyneborg 1988), both of me-
dium size and slightly more robust than the first 
two, were also collected, but in far fewer num-
bers. Ruppellia basalis represented 1% and 
Orthactia gobabebensis a mere 0.5% of the catch. 

Seasonal flight periodicities 
Malaise trap catches suggest that stiletto fly 
adults flew throughout the year except for a brief 
midwinter period (Figure 5) . June and July were 
the months ofleast activity. Of the two therevid 
species caught in sufficient numbers to be ana-
lysed, males of Stenogephyra torrida began flight 
in mid July to early August and terminated flight 
activity in mid January, with a probable second 
generation emerging around the second week 
of February and terminating in mid May (Fig-
ure 6). Far fewer females of this species were 
captured; female flight activity began about a 
week after the first males began to fly (Figure 
7). In contrast, Phycus mger appears to have a 
single generation, with males commencing flight 
in late October to mid November and termi-
nating this behaviour in mid to late May (Fig-
ure 8). Although males were more abundantly 
captured than females, the same pattern was 
noted for both sexes, with a single female caught 
quite early, on September 18 (Figure 9). Only 
three males and 13 females of Ruppellia basalis 
were collected, between mid October and mid 

FebrLtary, while four and three females of 
Oi-thactia gobabebensis were tahn between late 
August and late December. 

Seasonal weather influences 
In this yearlong study, a single measurable rain 
event occurred and that during the week of 
May 20-26, 1997. The rain gauge at the Goba-
beb station recorded 266 mm of precipitation 
over a short time period , sufficient to allow the 
Kuiseb River to flow for several weeks. Previous 
to this the Kuiseb flowed to the same extent fol-
lowing a similar precipitation event in early 1974 
(Figure 2). Immediately following the 1997 rain-
fall event , stiletto flies ceased to be collected in 
the Malaise trap , even though the trap contin-
ued to operate. This absence of stiletto flies con-
tinued for several weeks. Three hypotheses might 
explain this phenomenon: 1). The rains coin-
cided with the end of the flight activity period 
for the flies; fly numbers may have been ex-
tremely low as a norm al winter event in June 
and July due to the seasonal low tempertures at 
that time. 2). The rainfall event \vas sufficiently 
str011g to disable or kill the flies; i.e ., they were 
no longer capable 0f flight . 3). \Xl;ner was so 
abundant after the precipitati on event that the 
flies did not have to move about in search of 
water, thus greatly decreas ing their activity along 
flightways. It is imposs ible to state which of these 
competing hypotheses is correct. Because of the 
very unusual precipitation event in 1997, a sec-
ond year of data wo uld be required to discount 
one or more of the proposed hypotheses. 

Resource partitioning by thereuid species 
Captured abundances among the four species 
differed dramatically, probably because some 
occurred in denser populations and flew more 
frequently and farther than oth ers, but also be-
cause so me lived within the riparian zone where 
the trap was located while others did not. Per-
so nal rearing records and observations on the 
four genera ofTherevidae sampl ed attest to the 
fact that the immatures of Stenogephym torrida 
arc found below small perrenial shrubs on bars 
within sandy riverbeds. lmmatures of Phyws 
niger have been reared from sandy substrates 
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pos itioned across a tlighr parh from a 
high er s:mdy bench above th e ri ve rbed ro a 
slightly lower one. This sire is wi rhin the Namib-
Naukluft Na tional P,uk :H abour 4 50 meters 
above mcJ.n sea lcvd. A globa l pos itioning sys-
tem (G PS) t! x of 23°33 '45 "S, 15 °02'38"£ was 
established for rhe sire. T he Kuiseb River :t nd 
irs riparian vegeration (Figures 1 & 2) provide a 
line of demarca tion bcrwc:en two additional 
maj or habiurs in rhc areJ.: ro rhe nonh and eas t 
lies a broJ.d, sparsely vegd ated gravel plain, and 
to the so urh and west lie high, shifring, sparsely 
vege tated sand dunes (hgure 3). 

The Mabise trap was kindly maintained and rhe 
trap carch cx rracred about weekly between No-
vember 22 , 19l)G and November I 0, 1997, by 
Immanud Nc rumbo Kapofl (Desen Research 
Foundation of Nam ibia (DRFN)) . The result-
ing insect mate ri :d was packaged :md scm ro the 
writer in L\Vo S<.:: JUUtc by Eugene 
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Mara; s (Nat ion al Museum of Namibia 
(NMNW)), where rhe sti letto flies were separa-
ted, sexed, counted, tabulated, and then stored 
in 95% ethanol. Pinned voucher material is ro 
be deposited in NMNW, California Academy 
of Sciences, Natal Museuni and Illinois Natural 
Hisrory Survey. A weather moniroring network 
mainrained by Mary Seely (DRFN) recorded 
and made ayailab le rainfall readings taken dur-
ing the rime rhe Malaise trap was being moni-
to red. The station maintains eight automatic 
weather stations throughout the central Namib 
Desert. Gobabeb has a forry year weather record 
<hrrp:/ lvv'W\v.drfn .org/Gobabeb.htmb . One of 
rhc record ing stations is situated less than a 
kilo meter to the south of the Malaise trap in the 
dunes near the riverbed; another is near the 

,building complex on the grounds of the station 
and within 0.5 km of rhe trap. 

Therevidae 
266 mtn rain 
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Figi.tre 5. Seasona l perilldi city and abundance uf all rh .:revid specim ens captured by rhe Malaise trap 
placed withi11 th e rip:Hian \"L:gerar ion znne of rh c Kuisch River, Gobabeb, Namibia (November 1996 
- November I • 
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Figure 6. Seasonal periodicity and abundance of Stenogephyra torrida Lyneborg 00 captured by a 

Malaise trap placed along the Kuiseb River, Gobabeb, Namibia (November 1996- November 1997) . 
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Figure 7. Seasonal periodiciry and abundance of Stenogephyra torrida LyneborgW captured by a Malaise 
trap placed along the Kuiseb River, Gobabeb, Namibia 1996- November 1997). 

beneath and surrounding large Acacia (Fabaceae) 
trees within the riparian zone. lmmatures of 
Ruppellia ba:;ali:; and Orthactia gobabemis are not 
true riparian denizens; indeed; immatures of 
Orthactia gobabebmsis are closely associated with 
the root zones of small perennial shrubs grow-

ing in the dune hummocks to the sourh and 
west of river (Figure 3), while immaturcs of 
Ruppe,llia basalis are irl the loose soil and litter 
under perennial vegetation in the gravel plain 
to the north and rocky hillsides t; the east of 
the riparian site . 

. · .... 
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Figure 8. Seasonal periodicity and abundance of Phyws niger Krober dd captured by a Malaise trap 
placed along the Kuiseb River, Gobabeb, Namibia (November 1996- November 1997) . 
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Figure 9. Seasonal periodicity and abundance of PIJyws niger Krober c;x? captured by a Malaise trap 
placed along the Kuiseb River, Gobabeb, Namibia (November 1996- Nove mber 1997) . 

Because habitat preferences for the four species 
differ markedly, it could be argued that popula-
tion densities alone account for the very differ-
ent numbers of adults captured . The sandy 
substrate under the perennial riparian vegeta-
tion where the trap was located and w here 
Stenogephyra torrida and Ph)tcus niger larvae live 

co ntains a large amo unt of organ ic debris. Such 
a substrate is capable of supporting large popu-
latio ns of di ve rse dccomposers and their preda-
tors . The substrates in th e dune humm ock and 
gravel plain habitats probably co ntain less or-
ganic matter, fewer species of decomposers and, 
therefore , fewer predators, in cludin g therevid 

I rwin 

larvae . From the perspecti v· 
therevid species, one could a1 

the riparian zone would be c 1 

dandy. This does not explain 
siderably more land is occup ; 
gravel plains than by the ri pa1 
area-wide abundances might n 

sities in specific habitats desc1 

It seems reasonable to also sp1 
of Stenogephyra torrid.a were co l 
dandy because their immat1 
neath small, perennial shrul 
habitat adjacent to the trap ; pc 
particularly males, probably I 
pathways in search of fema! C' 
females of that species flew les 
pathways and m ore often cl1 
across open spaces in search o ' 
Adults of Phycus niger were n 
in the traps, but much less so 
torrida, possibly because the 
existed in the riparian zone l 
mediate vicinity of the trap.\'' 
the males fly along 
water and mates , I have obs1 
spend considerable time wall; 
along fallen Acacia tree tru nl 
plain why the species was rcb 
the trap, but the catch ·was r l. 
The other two species occu1 
habitats and probably fl ew i11 
riparian zone infrequ entl y. 
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brvac . From th e persp ec u ve of d en siti es of 
thcrevid species, o ne coul d argue rha r those in 
rh e r ipa ri ;m zone wo uld be caught m o re abun-
danrly. T his d oes nor explain the fac t th at con-
siderabl y m o re b nd is occupied by dunes and 
gravel plains tha n by the rip :uian zo ne. Overall 
area-wide ab unda nces m ight no t refl ect rh e d en-
siti es in spec ific habita ts d esc ribed above. 

It seem s reason able ro also specubte that adults 
o f Stenogeph]'iil toniclz we re co ll ected m os t abun-
d anrly because th ei r imm arures occurred b e-
nea th sm all , peren ni al shrubs o f the rip ari an 
habitat adjacent ro the trap ; post eclosion adults, 
pa rticul arly m ales, p ro babl y fl ew alo ng nea rby 
pathways in sea rch of fem ales and \Va ter, whil e 
fem ales of that spec ies fl ew less frequendy along 
pathways a nd mo re ofren close ro shrubs and 
across open spaces in sea rch of ovipos itio n sires . 
Adulrs o f Phyws niger were rela tively abundant 
in rh e traps, bur much less so than Stmogephyra 
torridtz, poss ibly beca use their immarures also 
exis ted in rh e riparian zo n e but no t in the im-
mediate vicinity of rh e trap . Whil e I sugges t rhat 
rhe m ales fl y alo ng p athw J.ys in sea rch o f borh 
wate r an d m ates, I have observed that fe m ales 
spend cons ide rable rim e \n lking back and fo rrh 
:.1 long fa lle n .rlctztiil u ec trunks. T hi s wo uld ex-
plain why the :; pecics \Vas rebri vely ab undant in 
rhc t rap , hut rhc occh \\"as p redo minantl y m ale. 
The other two species occu p ied ve ry d ifferent 
habiuts and t1cw into and through the 
rivaian zo n e infreq ucm ly. 

ACKNO\VLEDCE!\ !L0:TS 

i Jl11 l<J Eu);elle c:ncl ;\,ilk) t--:i rk-Spriggs 
.:nd :---hn· Sce lr Joh Hcnschel. l--:eirh I..:ggc: tl 

.111 d imnn nuel NL llllllhcJ d"JI<F N) tor hel p ,,·id1 \'J ri-
uu> pi l,b<.:> .,f £hi, ; tuJ r- Tk111b ar-c J!Scl clue l<i Ccti l F.. 
K:u ;1 jll11ein 1 lllin"i' H i,rllr)" )unc·\·) :lllll Ji ll/\hric: 
,\ \ulk il il' ni\·L·I, il \" ,;t- lllllh ' i>i t;H help in the prcp.nal i<lll 

of thi s man uscripr. I also wish ro than k my close colleagues, 
Even I. Schlinger (Universiry of California) and David K. 
Yea tes (CSIRO, Australi a), for their companionship during 
rhe excursion ro Nami bia ro set up rhe Malaise rrap, and to 

Eugene Marais fo r organising the expedition and arranging 
for the care of the trap. I exrend my sincere gratitude to the 
Schlin ger Fo undation and the National Science Founda-
ri on, Parrnerships for Enhancing Expertise in Taxonomy 
(PEET) Program , Granr DEB 95-21 925, for their strong 
and continuing support of my research efforts on Therevidae. 
This paper was presented at the 4•h International Congress 
of Dip tero logy 6- 13'h September 1998, Keble College, Ox-
ford, U K. T hree anonymous referees are thanked for im-
proving the manuscripr. 

REFERENC ES 

COLE, F. R. 1923 . A revision of the N onh American two-
winged fl ies of rhe family Therevidae. Number 2430. Pro-
cet:tlings of the U S. Na tional lv!useum 62(4): 1-1 40. 

I RW I N, M. E. 197 1. Ecology and biosystematics of the 
Plmocerine Therevidae (Dip tera). Ph . D . dissertation . Uni-
versi ryof Cali fornia, Riverside, 1-256 pp. + appendices (un-
pu blis hed). 

l RWJN, M . E. & LYNEBORG, L. 1981. The genera ofNearcric 
Therevidae. / ffinois Natural History Survey Bulletin 32: 193-
277. 

KROBER, 0. 1929. Neue Beirrage zur Kennrnis der There-
vi den un d Taban iden (Di p r. ). D eutsche En tomologische 
Zeitschrift, Berlin 5:4 17-434. 

Lm:w, H . 1858. Bidrag rill bnnedomen om Afrikas Diptera 
[pan ]. Ofversigt af Kong!. Vetensk Apsttkadem ien Fih-hand-
!ingtll; Stockholm 14 (1857): 337-383. 

LYNEUO RG, L. 1978. T he afro rro pica l species of Phycus (Dip-
ce ra: T herevidae). Entomofogica Swnclinavica 9: 212-233 . 

LYNEBO RC, L. 1987. Nc)[eS on rhe Phycini of southern Af-
ri ca wirh rhe descr ip ri o n of a new genus and lWO new spe-
cies (D iplera: Thc:revid<lc: Phycinae) . Annals of the N atal 
1\[w,·wn 28: 467- 474. 

LYNE UORC, L. 1988. _Rc\ ision uf Orthactia Krober, 1912, 
wirh descriprions of six new species (D ip rera: T herevidae: 
Phrc in,lc). rtll!l ,tfs ofr/;e Nar,zl 1\fweum 29: 537-555 . 

1\hnusc ri 1)[ recc: iwd 1'.1ay :200 I ; August 200 1. 



',• J 


