Translations by Robert Lavigne [Professor Emeritus, University of Wyoming; current address: P.O. Box 1010, Mt Barker, SA 5251, AUSTRALIA; email: rjlavigne@netspace.net.au] and Robert Karriker [809 Elmwood Drive, Norman, OK 73072] 

Last Saved: Apr. 05 1999

Contents:

Borchert:
1949

Brügger:
1935
Castellarnau:
1968

Ergashev:
1970

Girschner.:
1898

Hua:
1989, 1990

Lehr:
1958b, 1958c, 1958d, 1959, 1960c, 1961, 1965, 1969b, 1970c, 1970d, 1971b

Peris:
1957

Rinaldi et al.:
1971

Ruiz Rareira:
1925

Schmidt:
1933

Wichmann:
1956

Borchert, A. (1949): Raubfliegen und Raupenfliegen. - In: Borchert, A : Schädlinge der Honigbiene; 3rd ed.; Leipzig: Liedloff, Loth & Michaelis (p. 94-96).

***Translation from German by Dr. Sigrid Mayer [Professor Emeritus], Dept. of Modern & Classical Languages, University of Wyoming and Dr. Robert Lavigne [Professor Emeritus, Dept. of Renewable Resources, Entomology Program, University of Wyoming; current address of latter:  P.O. Box 1010, Mt Barker, SA 5251, AUSTRALIA; e-mail: rjlavigne@netspace.net.au]

Robber flies and tachinid flies

The robber flies.  Members of this family (Asilidae) have been mentioned in the honeybee economic literature as early as the year 1836.  Robineau-Desvoidy has reported that the robber fly, Selidopogon diadema Fabricius, is a predator of bees.  Since then, apart from this species, the following species in Europe have become known as honeybee predators: Dasypogon teutonus L., Asilus crabronifornis L., Laphria flava Meigen, Andrenosoma atrum L., and in Spain, Machimus sp.


The robber flies (according to Orosi-Pal) ”have a strong breast, a narrow flat or short abdomen, small long wings, a wide head, large compound eyes, a strong proboscis and often a coloured mystax.  Many species attain the considerable length of several centimetres”.  The prey of robber flies, who are very good fliers, mainly ”consists of insects which they suck out. The larger species also catch honeybees.  They catch the bees usually in the field, but also do it in the vicinity of the bee hives.  The robber fly catches the bee with its legs and flies with it, holding it beneath herself.  She holds the bee so firmly between her legs that one can sometimes catch her and kill her, without her letting of the bee”.


During a hike through the heather in 1937, a bee keeper from Liegnitz [town] found two species of robber flies in large populations, sitting on pine trees. He reported to have observed that the flies, in many cases, were pressing bees to their probosces and sucking them out.  The two species were Laphria gibbosa L. and Laphria ignea Meigen.  The males of the former species are approximately 2.5 centimetres long, the first three abdominal segments are covered with black hair, the fourth to sixth segment with brassy yellow hair; the males of Laphria ignea are approximately two centimetres long, the terminal abdominal segments from the third segment onward, bears a dense red hairy mat.


In America, several robber fly species have become known as bee enemies: Promachus vertebratus Say, Promachus fitchii O.S., Mallophora ruficauda Wied., Mallophora orcina Wied.


The tachinid flies. .......................

Brügger, U. (1935): Raubfliegen als Bienenfeinde. - Schweizische Bienen-Zeitung 58(7): 435-438; ?.
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On nice warm days, when bees in field and wood are collecting nectar and pollen, many do not return from their excursion. Predatory insects, especially species of wasps, catch bees and consume them as welcome prey or offer them as nourishment to their brood. It is not unknown that, with the numerous occurrence of insects which are hostile to bees, for instance, the bee wolf, (Philanthus triangulum), severe damage (to bee colonies) can occur. That spiders, as do beetles, also eat bees, everyone can occasionally observe.


It is less well known, however, that among the flies there is a family whose members do not detest bees. In the fly collections of the insect hunters, frequently such predatory flies can be met with bees as prey. Also the literature lists bees among the prey of these robber flies. This confirms that bees are caught, not only in exceptional cases by robber flies, but that bees form a common portion of their diet. These facts are well known to entomologists. Unfortunately no such observations have become known to bee owners.


As the largest representative of the family of robber flies for our country (Switzerland), we have to consider the stormy haired, yellowish assassin fly, Laphria flava L. In clearings, on cordwood, on sawed stored wood, everywhere, where there are large accumulations of wood, it (this fly) can be met lying in wait for prey. This nice large strong fly can be distinguished by its ample yellow pilosity covering its body. Two huge eyes keep vigil on the surroundings and when there is danger, it quickly flies to safety. The strong black legs are densely covered with shorter hair. The nicely veined wings extend, as is the case with almost all the robber flies, beyond the tip of the abdomen.


It likes to hunt for flies and beetles, but does not ignore any insects which it can overcome. It captures prey rapidly. Relatively large and heavy prey do not seem to hamper its flight in the slightest and one often encounters one as it is lightly flying with prey in its grasp towards a protected place. If it is possible to catch such a fly in flight with prey, one often makes the discovery, unfortunately, that the victim is one of our honey bees. (Proof of robber flies with bees as prey is found in the collections of Dr. Stek in Bern and of the author). One rarely succeeds in observing the fly while she is eating her prey. A pretty and valuable observation about the way in which the assassin fly catches and eats bees, I owe to Mr. Grob, a beekeeper in Maschwanden. He could see how the fly was lying in wait for the bee, close to the entrance of the hive. According to his information, the fly chopped off the wings of its victim and its head, which leads to the conclusion it wants to suck it out right there and then, otherwise it would have flown away with its prey immediately. Dr. A. Schmidlin in Bern also had a chance to watch how a grasshopper was crippled and sucked out in a similar fashion.


This assassin fly has numerous relatives, the larger of which, have almost all been recognised as enemies of bees. Nice dark and slim animals are among them and it is surprising that they succeed in transporting bees over long stretches without killing them or anaesthetising them. Perhaps it is possible for them to hold the bee in such a way that the sting does not become dangerous to their body. Perhaps, however, the long legs of the predator serve to keep the bee so far away from its body that even if they could turn, the sting would never reach the robber fly. The insect illustrated, Dasypogon teutonus, which was caught by my father near Riederscherli, and according to his information, carried the bee so far away from its body that it was hanging like the basket of a balloon, underneath the fly.


Far be it from me to arrive at the conclusion from the observations reported that we have a new kind of bee enemy before us in the robber fly. In spite of its general presence, we have no reason to pursue it (the idea) unnecessarily. Because of the catching of many harmful insects, rather they might be useful to us, especially since the larvae of the flies are being fed with the larvae of other insects. Although I have found the robber flies frequently in high mountain forests, they are nevertheless unknown to the beekeepers there, which leads to the conclusion that the harm done to the bees by them is not considerable. Otherwise the beekeeper, worried about his darlings, would have declared this enemy under ban a long time ago.

Castellarnau, S.J.I.S. de (1968): Bionomia de los dipteros asilidos [Bionomics of the Asilidae (Diptera)]. Revista Brotéria. Ciencias naturais (3)37: 87-93; Lisboa.
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Bionomics of Asilids

Ingacio Salade Castellarnau

Taxonomic history


Linnaeus in 1758 in his tome "Systema Naturae" erected the genus Asilus, and the total number of species described by this celebrated naturalist, was raised to 15 at that time, when he described Asilus crabroniformis as the type species.  Then Fabricius described 76 species, mostly exotic and European.  In 1817, Wiedemann rounded the number to 235 species.  The dipterologist Meigen, created four additional genera and scientifically described many asilids, also giving their ecology.  The perfect chart of these interesting insects was completed by Loew, who distributed them in 83 genera.  But where these Diptera are already well catalogued by Engel, is in his classical and voluminous work of many volumes, entitled "Palearctic Diptera."  In North America, these genera have occupied many entomologists and now in 1962 F. Hull has just published two thick volumes, in which he revised more than four thousand species with great biological usefulness and with great proliferation of drawings which embraces all the world fauna.

Phylogeny and morphology


Through fossilized forms, we know with certainty, that Asilids existed in the Tertiary era and that, from their form, they are related to other types of Diptera phylogenetically.  A total of 39 species has been discovered imprisoned in Baltic resin, the amber, or deep in the sap which is the balsam resin of tropical trees that persists and also encloses these insects, or within the bituminous schists of liquefied coals of that geologic era.  There are eight genera represented of great value for paleontological comparisons.  The contemporary species show changes only in wing venation.

Leaving aside past-times and giving a brief glance at these hairy flies of robust and elongated body, they are very active and aggressive, as we have observed in our frequent entomological excursions, because we have many species in Spain, which can be seen in the collection of our good friend from Jurcia, the Reverend Andreu, whose great collection that is exhibited at the University, is greatly admired.

As far as its eggs, various in form and size, those of Bombomina are oval and reddish, the others commonly being of a whitish colour.  Their larvae are extended like a ribbon with a differentiated head.

Once they have developed under the bark of trees where they eat other organisms which take shelter there and under fallen leaves, they change to mobile pupae, completing their metamorphosis.

Asilid ecology


The majority of these curious flies frequent dry places, very sunny and sandy, and consequently are found in many arid and desert zones.  In temperate regions, a few species inhabit humid sites and woody sites around the perimeter, where there are thickets and meadows.  Their hunting activities begin in the middle of the morning when the sun is already warm and their prey, insects, feed in the flowers.

It is this rapacious life, we will describe, because of its interest and criminality, in a separate chapter.

When the couple copulate, after a preparatory courtship, the female is the one in charge of flight, carrying her mate on her back.  Even while coupled, the female continues feeding on her prey into which has been sunk her perforating proboscis and thus she remains more still during the peak of the reproductive act.  It is curious to note that there are male Diptera so attentive that they seduce the female by offering her an insect as a wedding gift.

It is substantiated that some species of the genus Hyperechia, of the Ethiopian fauna, are mimetic and even mimic the buzzing of bumblebees.  The asilids that are predacious in the steppes have a grey colouration similar to the sandy terrain.  Thus their victims are unable to distinguish these ogres, until suddenly (the asilids) rush upon them and sink the stylets into them that paralyze their vain attempt to escape from this highway robber that attacks without warning, as we describe below.

A band of criminals


Whoever would think that the humble Order of such bland dipterous insects, does not contain warriors and criminals, would be in great error.  The great family of hunting flies, the bold asilids, because they are essentially carnivorous, pursue with insistence other weaker insects, and according to the specialist Melin, he believes that in the stinging of the stupid prey, inserts into it a histolytic enzyme, that makes short work of the oppressed, leaving it unable to fight.  With their strong raptorial tarsi, they hold onto the trapped insect into which they sink without mercy their sharpened piercing proboscis and suck avidly the juices that taste to them as ambrosia.  This beak is as effective in killing arthropods, as is the sting of bees.  Not even a fierce species, Proctacanthus rufus, is afraid to capture and paralyze the same bees and wasps, being very skillful in its murderous work.  Similarly, Asilus crabroniformis is insatiable for the blood of insects that are as well armed with serrated mandibles such as Odonata, Hymenoptera and Coleoptera, but it shuns the fetid meat of the Hemiptera, called bedbugs of the countryside.

At times the asilids are so cannibalistic, that as observed by Macquart, two of the genera, Megaphorus and Dasypogon, will devour without second thought one of its own companions.  These carnivorous Diptera are very shrewd and each time that we have tried to get near to observe how they sink their burnished dagger into the prey's thorax it has eluded us and like a criminal, flees with his booty, just like human thieves.  Naturally its temperament is cautious, but very bold in order to perform its misdeeds.  It is a very interesting and instructive chapter of Animal Psychology.

But additionally these rebellious asilids have their enemies, such as birds, hymenopterous predators and spiders, that capture them to feed to their broods.  In the end, the asilid, Ogcodes gibbosus, avenges the assassins of Diptera, executing spiders, by seizing and punishing them with the same penalty and law of the talon.  With its thin proboscis, it stabs and oviposits on the Arachnida.  Their voracious larvae feed on the spiders or the eggs in the oothecas.  It would be natural that within the spirit of military justice, at least one brave Diptera would exist who could attack and feed on spiders who in turn gorge themselves on the Diptera with fragile wings that get stuck in the dangerous webs, which really amount to enemy traps.

But the refrain "He who lives by the sword, dies by the sword" is also true.  The criminal behavior of these asilids of the family Acroceridae, soon receives, in turn, its punishment because they are taken by the fossorial bee "Crabro interruptus."  Once the hymenopteran has anesthetized this Diptera and transported it to an excavated cell in the interior of a cylindrical thistle, where it has already collected several flies, it lays one of its own eggs; then it builds a partition and goes back to hunt again to fill the new cell, and for this reason this bee is an implacable foe of these carnivorous Diptera.  The photograph (Figure 2) (Proctacanthus philadelphicus) depicts vividly the state of these victims after a brief struggle carried out by a skilled surgeon.  Its brood always have fresh meat and later their children go out and will continue in pursuing the extinction of asilids.  In Biology we say that the wheels of life are greased by the death of other beings.  Nature, seeking a vital equilibrium, keeps a close check on the number of these terrible asilid assassins.  There are just as many species of Crabronids and each species provides its nests with their favourite flies.

Geographic distribution of the asilids

These Diptera have a very wide zone of dispersion, living mainly in the tropics where they populate and their insect food is very plentiful and desirable; they (the Diptera) seize them (the insects) by surprise while the latter feed on flower nectar.

The asilids are not usually found in palearctic regions, but on the other hand there are some 10 genera that are cosmopolitan.  In brief, in the U.S. there are 18 genera of these dipterous insects and in South America the number goes up to 38; in our Mediterranean zone there are 20 and in Transcaucasia the number reaches 15 genera.

The dipterologist, Frank Hull, has created an instructive map of the area of concentration of asilids on the different continents, showing with numbers, the genera that are found by zone in each continent.  It can be observed that these Diptera, because of the cold, are not found in Scandinavia nor in the north of Russia or Siberia.


But for us the curious thing is that having explored the jungles and woodlands of India, especially around Bombay, for three successive years, we've never caught an asilid, in spite of its being a tropical country, and, as a matter of fact, later we learned that this vast warm region has none, which is something that is very curious for an entomologist and remains an enigma.  In contrast, bordering the region of the Himalaya mountains, five genera of asilids have been found, and they are very much in demand in entomological collections.  Japan, in spite of being quite a cold region, has two genera of these curious Diptera, the habits of this great family which we've described, expounding by choice on the narration of their assassin-like habits in our opinion, which we ourselves imitate in the killing of animals and eating them, perhaps to our own detriment due to the excess of uric acid which brings on gout, rheumatism and arteriosclerosis.

Ergashev, N. (1970): Wasp fly - a possible regulator of locust numbers. - Priroda 1970(2): 105; Moscow.
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1.
Pest - locust - "Atbasarka" - Dociostaurus kraussi (Ingen.); where chemical has been applied, no lasting effects have been shown; where no chemical was used, most enemies played a positive role in destroying "Atbasarka" - including, in part, robber flies, Stenopogon porcus.


The biology of robber flies, useful predators in Uzberestan, has been little studied; the classification of ecological peculiarities of this insect is interesting.


In South Uzberestan, adult robber flies appear at the beginning of the third ten-day period in April, cerca April 20th, and are found (present) until the beginning of July, in large numbers.  Emergence from hibernating pupae is often observed during the morning.  Adults, after one hour, i.e., after hardening of chiten, begin to hunt.  They are most active during the hot hours of the day.


We have followed the hunt and seeking out of prey.  The robber fly dives on the prey, kills it and straddles it (eg.,a grasshopper locust - probably the Atbasarka), begins to suck it out, continuously from the head.  The period of time taken to suck out varies.  Locust nymphs (IV-V instars) take from 40 minutes to one hour.  On hot days when the predator intensely senses a need for moisture, he stays for a long period with his prey, sucking greedily, and revolving the victim to all sides.


The number of Acrididae eaten by robber flies apparently depends on temperature and moisture content of air.  When the  temperature was 34C on a warm May day, one robber fly sucked out two adult Atbasarkas in three hours.


These robber flies primarily feed on Acrididae; in only one instance was a robber fly observed catching an adult jewel beetle (Buprestidae). ...

Figure Captions:

I.
Number of victims per day depends on temperature and moisture content.

II. In all instances, the robber fly sucks from head (of the Atbasarkas.

Girschner, E. (1898): Raubgier einiger Dipteren I-II. - Illustrierte Zeitschrift für Entomologie 3: 313-314, 328; Neudamm
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Raubgier einiger Dipteren I, p. 313-314

Whoever doesn't collect insects and pin them, but observes them alive, should know that among the flies, especially the asilids there are not only very greedy ones, but also very strong predators. One should observe with what kind of murderous lust the large fair haired Laphria species, the so called wolf flies, rush at all insects which are flying past, whether they are smaller or larger than themselves. If one is able to sneak up to one of the shy and careful predators, who is usually sitting on a tree trunk or at a stack of wood in the sun, one sees clearly how the head, sitting on the rather long neck with the protruding shiny black eyes and the rough beard (mystax), is moved vertically upward rapidly one moment and then sideways and seems to notice each insect flying past. Suddenly the bush robber rushes, with a buzzing flight, into the air and shortly afterwards returns to the same place. It holds in its claws a middle sized butterfly, which is now being worked on by a long dagger-like proboscis. A Laphria flava I once surprised was in the act of making a Phvllopertha horticola, the noted little June beetle, into a prey. If one considers that a beetle of this size certainly knows how to fight with its strong legs defensively, one can assume that the fly must be able to paralyze the prey by the sting of its proboscis.

Raubgier einiger Dipteren II, p. 328

In my collection, there has been for a fairly long time, an Asilus forcipatus, in whose right foreleg is a large Andrena. The Asilus lay almost lifeless in the grass beside a sandy path. It had its prey killed, to be sure, and probably sucked out, but was unable to release itself because in the death struggle the closed jaws of the bee held the tibia of the predator solidly clamped.
Hua, L. (1989): Key to genera of Chinese Asilidae (I). - *Jiangxi Plant Protection Bulletin (1989) No. 1: 27-29; ?. [in Chinese]
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KEY TO SUBFAMILIES AND GENERA OF CHINESE ASILIDAE (I)*

Lizhong Hua

( Zhongshan University )

(1) Key to Subfamilies of Asilidae

1.
Palpi one jointed
2

-
Palpi two jointed
3

2.
Marginal cell open (Fig. 1.2 ); very slender species; both alula and pulvilli absent
Leptogastrinae

-
Marginal cell closed or petiolate; robust species; both alula and pulvilli present 
Asilinae

3.
Marginal cell open or rarely closed at extreme tip; mesopleural bristles wanting
Dasypogoninae

 -
Marginal cell closed; mesopleural bristles present; species often stout and very hairy
Laphriinae

(2) Key to Genera of Laphriinae
1.
Postmetacoxal region sclerotized
- 2

-
Postmetacoxal area membranous
3

 2.
Face with scales and slender bristles; proboscis short; the third antennal segment is as long as the combined length of the first two segments; with a shout,short microsegment(Fig.5); the marginal cell closed with a quite short stalk (Fig.4); length 7-8 mm
Goneccalypsis Hermann 1912

-
Face lacking both scales and slender bristles; Antennae: third segment about one and one-half times as long as both basal segments together, it bears a robust microsegment (Fig.6); length 6.5 - 10 mm
Lowinella Hermann 1912

3.
Cylindrical palpi; proboscis distinctly compressed dorsoventrally
4

-
Palpi open and thin, flattened and scooplike; the proboscis is exceptionally stout, swollen below at base, the apex narrowed from below. The marginal and anal cells all closed with a long stalk
Pogonosoma Rondani 1856

4.
Ambient vein present
5

-
Ambient vein absent (Fig.9); face is prominent; the third antennal segment with a short, microsegment carrying an apical  spine (Fig.9), or its apex bears a pit containing a spine (Fig.10).  Marginal cell, first, fourth posterior cell and anal cell closed and stalked. Length 12 - 23 mm
Nusa Walker 1851

 5.
Metapleuron with long, curved bristles; proboscis is elongate; third antennal segment long and robust, bearing a pit containing a minute spine (Fig. 12), R4 vein is S - shaped (Fig.13); length 10 mm
Laphria Meigen 1800

-
Metapleuron without bristles; marginal cell, fourth posterior cell and anal cell closed and stalked
6

 6.
The apex of proboscis is truncate, with numerous coarse punctures (Fig.16); the third antennal segment is robust and long, microsegment with a minute spine (Fig.17); R4 vein is slightly bent. Length 25 - 40 mm
-Pagidolaphria Hermann 1914

-
apex of proboscis not truncate; if present, the apex of the proboscis is pointed (Fig. 19)
7

 7.
Large,bare flies which are generally brilliant metallic green or purple, apex of proboscis blunt, usually without punctures (Fig.18); the third segment of antennae is wide and long, beyond the middle and tapering rather rapidly to a blunt point; base of anterior branch of the third vein (R4) curved  (Fig. 20); length 12 - 24 mm
Maira Schiner 1866

-
Flies with short, appressed mesonotal pile; proboscis long but  pointed at apex, which bears punctures (Fig.19); upper branch of third vein more or less straight (Fig. 8); length 15 - 30 mm
Choerades Walker 1851

(3) Key to Genera of Leptogastrinae
1.
Anal cell open (Fig. 2), if anal cell closed, the anterior branch ends beyond apex of wing (Fig. 21)
2

-
Anal cell closed (Fig. 22)
5

 2.
Prothorax medially with a short, distinct protuberance (Fig. 23); third segment of antenna is 2.5 times the length of 1 & 2 combined; thickened style, twice the length of third segment (Fig. 24); discal cell twice length of third posterior cell; pulvilli are reduced or absent (Fig. 26); length 15-25 mm
Euscelidia Westwood 1849

-
Prothorax without medial protuberance
3

 3.
Empodium absent (Fig. 26c); R4 vein ends just beyond wing apex (Fig. 27); hind femur conspicuously swollen distally, the tibia stout, except near base; length 10-15 mm
Psilonyx Aldrich 1923

-
Empodium rudimentary (Fig. 26b); hind tibia more or less dilated in the middle; apical segment of hind tarsus conspicuously thick, swollen, convex (Fig. 28); length 13-15 mm
Sinopsilonyx Hsia 1949

4.
Third antennal segment stout, ca. 3 times as long as wide (Fig. 29); anal cell open (Fig. 2) or closed (Fig. 21); hind tibia with only 1-2 stout bristles along outer middle area; length 5-30 mm
Leptogaster Meigen 1803

-
Third antennal segment long, 4 times as long as wide (Fig.30); R2+3 ends just before apex of wing (Fig. 31); hind tibia with a row of stout bristles; length 9-18 mm
Mesoleptogaster Frey 1937 

 5.
Abdomen very long and slender, gradually widening beyond the fourth segment; a slender style is longer than combined antennal segments 1 + 2 (Fig. 32); anterior branch of fourth vein (M2) forks far from base of wing (Fig. 22); hind femur with a scanty small medial patch of hair on medial third, hind tibia with 1-2 ventromedial bristles on outer fourth; length 9-26 mm




Ammophilomima Enderlein 1914

-
Abdomen long, narrow, and with apical four segments cylindrical; antennal style shorter than combined segments 1 + 2 (Fig. 33); M2 forks close to the medial crossvein (Fig. 22); hind femur on inner side, near middle, bears a group of long, erect hairs (Fig. 34); hind tibia bears a row of bristles on outer side; length 10-25 mm
Lagynogaster Hermann 1917

Hua, L. (1990): Key to genera of Chinese Asilidae (II). - *Jiangxi Plant Protection Bulletin (1989) No. 1: 10-40; ?. [in Chinese]
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KEY TO SUBFAMILIES AND GENERA OF CHINESE ASILIDAE (II)*

Lizhong Hua

( Zhongshan University )
(4) Key to genera of Dasypogoninae
 1.
Lateral slopes of mesonotum without pile; vertex expanded and usually greatly widened; second palpal segment small, cylindrical, apex truncate; anal cell closed and petiolate (Fig. 35, 36, 37)
2

-
Lateral slopes of metasternum with pile
4

2.
Face distinctly gibbose and rounded, strongly protuberant; anterior branch of third vein (R4) ends just before apex of wing, gently arched at base (Fig. 36); third antennal segment stout, more than 3 times length of microsegment (Fig. 38; length 8-12 mm
Lasiopogon Loew 1847

-
Face flat or even slightly concave; anterior branch of third vein (R4) strongly arched at base (Fig. 35, 37)
3

3.
Third antennal segment nearly twice as long as first two combined, with a short spine-tipped style about half as long as third segment (Fig. 39); ocellar bristles well developed (Fig. 40); R4 ends before wing apex (Fig. 37); length 3-8 mm




Stichopogon Loew 1847

-
Third antennal segment more than 3-4 times as long as first two combined and with a short, thick microsegment bearing an apical spine (Fig. 41, 42); ocellar area with several pairs of stiff anteriorly curved hairs; R4 ends beyond apex of wing (Fig. 35); length 12-15 mm
Clinopogon Bezzi 1910
4.
Head exceptionally wide and short; vertex low, leaving a 'goggle-eyed' aspect (Fig. 47); anterior tibia lacking spine at apex; anal cell open (Fig. 51) or closed (Fig. 55)
5

-
Head of normal length and width; anal cell open (Fig. 58, 62, 63, 66, 68, 69, 73); or closed (Fig. 60, 65, 67, 80A, 83, 86)
7

5.
Only four submarginal cells; proboscis short (Fig. 48); third antennal segment is a little over twice as long as the combined length of the first two segments and bears dorsally a short, distinct bristle and also bears a long, slender bristle ventrally (Fig. 49); hind femur and tibia rather small and bearing dense brushes of rather long, fine pile
Trigonomima Enderlein 1914

-
Five submarginal cells present
6

6.
Third antennal segment over twice as long as combined length of segments 1+2, but shorter than head, microsegments absent; apex of third antennal segment bears a moderately long, apical or subapical bristle and above it a short, spinous bristle (Fig. 52, 53); anal cell open (Fig. 51); length 5-9 mm
Damalina Doleschall 1858

-
Third antennal segment beadlike, with a very long, thick terminal style as long as the proboscis (Fig. 54); head is twice as wide as high; anal cell closed and petiolate (Fig. 55); length 10-13 mm
Xenomyza Wiedemann 1817

7.
Male tergites distinctly limited to six; lateral tergal margins often with stout bristles
8

-
Male tergites having more than six tergites developed
9
8.
Second longitudinal; vein (R2+3) not recurrent; the second basal cell ends in three veins (Fig. 44) ; antennae short and stout, third segment twice as long as 1+2 combined and bears two microsegments apically, the first one is quite short, the second is longer but extended outward obliquely ventrally so that apex is spoon-like with an enclosed minute concealed spine (Fig. 45); empodium present; length 8-15 mm
Laphystia Loew 1847

-
Second longitudinal vein (R2+3) moderately to strongly recurrent apex (Fig. 43), ambient vein absent, R4 is s-shaped; first posterior cell closed and petiolate antennae stout and rather short, first and second segments nearly equal in length, third is swollen below in middle of segment and is over 1.5 times as long as segments 1+2 (Fig. 46); length 10 mm




Trichardis Hermann 1906

9.
Eighth tergite developed; antennal segments 4-5 in number (Fig. 56, 57)
10

-
Eighth tergite usually limited to a trace; antennal segments 3-5 in number (Fig. 64, 71, 72, 76, 80)
12

10.
Apical spine of anterior tibia attached to a long, stout apical process; third antennal segment with dorsal setae and a short, stout, spine-tipped microsegment (Fig. 56); anal cell open (Fig. 58); length 20-25 mm
Molobratia Hull 1958

-
Anterior tibia without trace of spur or spines
11  

11.
Antennae twice as long as head, apex of microsegment with deep clefts (Fig. 57); vertex convergent (Fig. 59); anal cell closed and petiolate (Fig. 60); length 12-14 mm
Myelaphus Bigot 1892

-
Antennae are 1-1.5 times longer than head, segment one is longer than second, microsegment as long as width of third segment (Fig. 61); anal cell open (Fig. 62); length 8-20 mm
Dioctria Meigen 1803

12.
Fore-tibia never with spine at apex
13

-
Fore-tibia always with spine at apex
20

13.
Always an extra crossvein between the third (R4+5) and the discal cell, as a result two crossveins enter the discal cell in front (Fig. 63); third segment of antennae longer than first two combined, as long as head, two microsegments at apex of antennae, the second as long as the first and both held obliquely downward (Fig. 64); length 12 mm
Grypoctonus Speiser 1928

-
Only the normal, anterior crossvein present
14

14.
Metapleuron usually with hairs and bristles; base of second posterior cell strongly expanded anteriorly and often narrowly connected to the apically narrowed distal cell (Fig. 65)
15

-
Metapleuron without bristles but with pollen or pile present; base of second posterior cell widely attached to the discal cell (Fig. 66, 67, 68, 69)
16

15.
Mid tibia with an apical lobe; third antennal segment less than 1.5 times length of segments 1+2 and of uniform thickness (Fig. 70); length 30-50 mm
Mimoscolia Enderlein 1914

-
Mid tibia lacking lobe, with stout spinous bristles only; third antennal segment 1.5 times the combined length of the first two segments and swollen or widened at middle third (Fig. 71); anal and fourth posterior cell closed and petiolate (Fig. 65); length 18-57 mm
Microstylum Macquart 1838 

16.
Second microsegment nearly as long as the third antennal segment and longer than the first and second segments combined, third antennalsegment longer than head (Fig. 72); base of fifth posterior cell less than three times as wide as base of fourth posterior cell (Fig. 73); length 15-20 mm
Ceraturgus Wiedemann 1842

-
Second microsegment of antennae much shorter than length of third segment (Fig. 74, 75) or antennae with only one microsegment (Fig. 76)
17

17.
Antennae usually with one microsegment (Fig. 76); fifth posterior cell at base greater than three times the base of the fourth posterior cell (Fig. 69); length 8-17 mm
Scylaticus Loew 1858

-
Second microsegment longer than first microsegment (Fig. 75, 77)
18

18.
Second microsegment over 5 times as long as first microsegment (Fig. 78); anal cell closed (Fig. 79); length 7-23 mm




Heteropogon Loew 1847

-
Second microsegment about four times as long as first microsegment or shorter (Fig.75,77)
19

19.
Third antennal segment is gently and slightly attenuated (Fig. 75); first posterior cell over twice as long as second posterior cell (Fig. 66), or it is closed and petiolate (Fig. 67); length 11-35 mm
Stenopogon Loew 1847

-
Third antennal segment is slightly widened at middle (Fig.77); first posterior cell less than twice as long as second posterior cell; tergites usually pollinose; length 9-22 mm
Cyrtopogon Loew 1824

20.
Third antennal segment with no microsegments, no style or spine (Fig. 80); anal cell open (Fig. 80A); hind coxa with an apical projection on posterior surface (Fig. 81); length 10-20 mm
Archilaphria Enderlein 1914

-
Microsegment with a minute spine (Fig. 82)
21

21.
Anal and fourth posterior cells closed and petiolate (Fig. 83); third antennal segment tapered slightly at apex and bearing a short, stout, obliquely truncate microsegment with apical spine (Fig. 82); fore tibia bears a characteristic protuberance at apex; robust flies; length 25 mm
Dasypogon Meigen 1803

-
Anal and fourth posterior cells open
22

22.
Discal cell three times as long as the third posterior cell (Fig. 86); third segment of antennae as long or longer than segments 1+2 combined and with a spine tipped microsegment; length 10-22 mm
Saropogon Loew 1847

-
Discal cell slightly more than length of third posterior cell (Fig. 86); third antennal segment as long as segments 1+2 combined and greatly expanded just before the middle and then narrowed near apex, it bears a short microsegment with a small conical spine; face is prominant throughout, but especially on the lower portion (Fig. 87); length 15 mm



Neolaparus Williston 1851

Lehr, P.A. (1958b) Contribution to the robber fly (Diptera, Asilidae) fauna of southeast Kazakhastan. Trudy Inst. Zool., Akad. Nauk Kazakh SSR 8: 165‑172.

***Translation from Russian by Robert Karriker [809 Elmwood Drive, Norman, OK 73072] and Dr. Robert Lavigne [Professor Emeritus, Dept. of Renewable Resources, Entomology Program, University of Wyoming; current address: P.O. Box 1010, Mt Barker, SA 5251, AUSTRALIA; email: rjlavigne@netspace.net.au]

***Note: only biological information has been translated

Robber flies B Asilidae B [Paragraph not translated] (Paper is based on collections made between 1952 and 1956 in southeast Kazakhstan)

Subfamilies of robber flies covered in this paper: Leptogastrinae, Asilinae, Laphriinae, Dasypogoninae.

I. Subfamily Leptogastrinae

All species are distinctive based on hunting habits ‑ they collect aphids, small cicadas, plant bugs and cabbage bug/Hemiptera ‑ Heteroptera, grasshopper nymphs, and other insects off the branches and leaves of grasses. [Editor's Note: small cicadas ' leafhoppers per P.A. Lehr (Personal Communication - 12/Feb/99)] 
[Editor's Note: Genus Leptogaster Meigen]
1. L. guttiventris Zett. 1842.  Found on the rocky beach area of Zailijskij Alatan from 900 to 2000 m. Common. Flies from the first days of June until the end of June.

2. L. cylindrica Deg. 1776. Zailijskij Alatan.  Occurs from the steppe river valleys to 2000 m. Common. Flies in June.

II. Subfamily Asilinae

Genus: Satanas Jacobs

3. S. gigas Eversm. 1855. [Sentence not translated].  ?Locality?, 20/VII, 1952 B 1 male, 1 female. 

Prey: Sympetrum, Psammocharidae 

4. S. chan Engel, 1933. ?Locality?, 26/VI, 19‑52 -- 1 male  [Editor's Note: cha, not chan]
Genus: Promachus Loew

They inhabit steppes and deserts. Their larvae feed on lamellicorn beetle (Scarabaeidae) larvae and larvae of other insects.

5. P. leoninus Loew. 1848. Found on rocky beach area of Zailijskij Alatan to 1200 m.  15/VI, 1949 B 2 females, 1 male (??); 7/VII B 1 male; 29/VII B 1 male; 8/VIII, 1952 B 1 male, 1 female; 10/VII, 1953 B 1 male, 1 female. ?Locality?, 15/VI, 1951 B 1 male (collector).

6. P. laciniosus Beck. 1907. Found in the ephemeral desert around Ilijsic, 16/VI, 1949 B 1 female (??); 7/VI B 1 male, 2 females; 9/VI B 2 females, 26/VI, 1952 B 2 females; 29/VI, 1952 B 1 female. ?Locality?, 26/VI, 1952 B 1 male, 1 female (collector). 

Prey: Auchenorhyncha, Reduviidae, Apidae

7. P. leontoclaenus Loew. 1870. Found in the ephemeral desert and steppes, also on the rocky beach area of Zailignskij Alatan to 1200 m. 

?Locality?, 8/VII, 1955 B 1 male, 1 female. ?Locality?, July 1952 B 1 female (collector). ?Locality?, 25/VI B 2 females; 28/VI B 4 females; 7/VII B 1 male, 2 females; 19/VII B 1 male, 2 females; 20/VII, 1952 B 1 female. ?Locality?, 15/VI, 1952 B 1 male (collector). ?Locality?, 10/VI, 1954 B 1 male (collector) [Editor's Note: leontochlaenus, not leontoclaenus]
Prey: Lestidae, Lycoriidae, Pentatomidae, Chrysomelidae, Apidae, Scoliidae.

Genus: Polysarca Schin.
8. P. ungulata Pallas. 1817. Common in steppes and deserts around Illijiskij. B20/V B 1 male; 6/VI B 1 male, 1 female; 7/VI, 1952 B 1 male.

Genus: Apoclea Macquart

This genus is found only in sandy parts of deserts and steppes.

9. A. helvipes Loew. 1873. Found in sandy areas along the Iligan River. Flies in June‑July.

10. A. michracantha Loew. 1856. Same locality. Flies from June to beginning of October. 

Genus: Astochia Becker

11. A. sareptana Becker. 1923. Noted in the Tugay along the Kaskelenxe River. 9/VI, 1952 B 1  male.  ?Locality?,  12/VII, 1955 B 1 female.  ?Locality?, 27/VI, 1952 B 1 female. ?Locality? 10/VI, 1954 B 1 female (collector).

Genus: Antiphrisson Loew

12. A. sareptanus Lichtw. 1903. Found in Zailijskij Alatan, along the rocky bench areas with wormwood vegetation. 12/VI, 1953 B 1 male.

Genus: Neomachterus 0sten Sacken

[Editor's Note: Neomochtherus, not Neomachterus]

13. N. tricuspidatus Engel. 1930. Found in canyons and along slopes of Zaidijskij and Dzhurgarskij Alatan ‑ not higher than 1200 m. Found among more or less sparse, bushy vegetation. Flight: Mid June to end of August; individuals can be found until mid‑October. 

Prey: Pentatomidae, Onthophagus, Apidae

14. N. tridentatus Loew. 1870. Noted in the ephemeral desert, on the edges of Tugay and on slopes on the outskirts of Dzhurgarskij Alatan. Flight: Mid‑June beginning of August. 

Prey: Lygaeidae, Pentatomidae, Cydnidae, Aphodius, Apidae, Bethylidae, Therevidae, Neomacterus sp.,  Neolopharus sp. Geometridae. [Editor's Note: 1. Neomochtherus sp., not Neomacterus sp. ('Filiolus graminicola (Lehr) per P.A. Lehr (Personal Communication - 12/Feb/99)],  2. Neolaparus, not Neolopharus (' Pegesimallus, Loew 1858)]
15. N. farinosus Loew. 1870. ?Locality?  VIII‑27‑51 -- 1 male. 

Genus Acantopleura Herm.

[Editor's Note: Acanthopleura, not Acantopleura ' Engelepogon per Lehr (1992)]
Observed, not ?collected?

Genus Eutalmus Loew

[Editor's Note: Eutolmus, not Eutalmus]
Observed, not ?collected?

Genus Cerdistus Loew

[Sentence not translated] 

(Engel, 1930)

Genus Dysmachus Loew

[Sentence not translated]

16. D. cochleatus Loew. 1854. Common in river valleys in steppes and deserts; up to 2000 m. (Zailijskij Alatan). Flight: May‑June.

17. D. picipes Meig. 1820. Found in Zailijskij Alatan from the foothills to 2000 m. Flight: May‑June. 

Prey: Apidae, Larvivoridae, Bibio
Genus Eremica Zinovjeva

[Editor's Note: Eremisca, not Eremica]
18. E. vernalis Zin. 1956. Found on barkhaus (sand hills) near Ilja sand. 18/V, 1952 B 2 males.

19. E. autumnalis Zin. 1956. Lower Ilja River, 10/X, 1952 B 2 females.

Genus Machimus Loew

[Sentence not translated]

20. M. rusticus Meig. 1820. S. E. Kazakhstan. It is found on steppe slopes of Zailijskij Alatan up to 2500 m; along river valleys to Lake Balkhash. Flight: June‑July 

Prey: Insects with soft chitinous integument, primarily various Diptera (Larvivoridae, Syrphidae), flying ants, and to a lesser degree, small solitary bees.

21. M. gonotistus Zeller (?) occurs on the banks of rivers and in swamps; found in Ilijskaja valley, sometimes together with M. rusticus. Flight: June‑July. [Editor's Note: gonatistes, not gonotistus (' rusticus)]

Prey: Stratiomyiidae, Eristalis, Larvivoridae, Hesperiidae.

22. M. atricapilus Fall. 1814. Found in Zailijskij Alatan in all mountain belts from 900‑3000m and little higher ‑ those from alpine meadows usually smaller than those from the rocky beach area. Flight: Mid July‑end of August.

Prey: Auchenorhyncha, Clusiidae, Diptera.

23. M. arthriticus Zeller. 1340. Collected in Tugay along the Ilja River. 27/VI, 1952 -- 1 male, 3 females.

III. Subfamily Laphriinae

Group: ATOMOSINAE

Genus Loewinella Hermann

24. L. virescens Loew. 1871.  ?Locality? 20/VI, 1950 B 1 male (collector), 27/VI, 1952 B 2 females, 2 males; 14/VII, 1955 B 1 male. 

Group: LAPHRIINAE

Genus Laphria Meig.

25. L. (Epholkiolaphria) xanthothrix Hermann. 1914.  ?Locality? Found in Zailijskij Alatan.  Up to 2500 m, 20/VIII, 1952 B 2 females (collector).  ?Locality?  7/VIII, 1955 B 1 male, 1 female.  ??  2900 m, 11/VIII, 1956 B 1 male.

26. L. flava L. 1776.  ?Locality? 18/VI,1953 B 1 male (collector).

Genus Dasythrix Loew

27. D. ramicosa Loew. 1871. Collected in Tugay along the Ilja River, 22/VII, 1952 B 2 males, 2 females; 15/VII, 1955 B 1 male, 1 female.  ?Locality?  2/VIII, 1952 B 1 male.  ?Locality?, 22/VI, 1953 B 3 females (collector).

Genus Ctenota Loew

28. C. molitrix Loew. 1876. ?Locality? 16/IX, 1952 B 1 male (collector).

IV. Subfamily Dasypogoninae 

Group PRYTANIINAE

Genus Hoplotriclis Hermann

29. H. pallasi Wied. 1882. ?Locality? up to 1000 m. ? Zailijskij Alatan ?, 7/VI, 1952 B 2 females  (collector). 13/IV, 1952 B 1 female. ?Locality? 10/VI, 1952 B 1 male, 1 female (collector); 16/VI B 1 male. ?Locality?,  6/VI, 1952 B 1 male.

Genus Laphystia Loew

[Sentence not translated]

30. L. erberi Schin. 1865. ?Locality? 16/VI, 1949 B 3 males. 1 female (??);  19/VI , 1950 B 1 female (collector); 25/VI, 1952 B 1 female. ?Locality? 19/VI, 1955 B 2 females.

31. L. carnea Hermann. 1905. ?Locality? (??), 17/VI, 1952 B 4 males, 1 female. ?Locality?, 27/VII, 1952 B 1 male.

Genus Acrochordomerus Hermann 

One observed, ????

Group: EREMOCHEUMINAE

Genus Heteropogon Loew

[Sentence not translated] 

Genus Rhadinus Loew

[Sentence not translated] 

Genus Ancylorrhynchus Latr. 

[Editor's Note: Ancylorhynchus (Berthold in Latreille, 1827), not Ancylorrhynchus Latr.]
32. A. glaucius Rossi. 1790. Zailijskij Alatan ?Locality? 15/VI, 1949 B 2 females (??); 10/VII, 1953 B 1 female. ?Locality?, 29/VI, 1952 B 1 male. ?Locality?,  27/VI, 1952 B 1 male. ?Locality?, 21/VII, 1952 B 1 female. ?Locality?, 19/VII, 1952 B 1 male, 1 female; 26/VII, 1952 B 1 female (collector).

Genus Holopogon Loew

33. H. priscus Meig. 1820. Noted in Tugay in the Shinets in salt marshes containing sparse vegetation of the tamarisk family (Tamaricaneae). Flight: End of May‑June; a massive hunt after swarming ants was observed. (30/VI‑1952)

Genus Hystrichopogon Hermann

34. H. hyrticeps Hermann. 1905. Earliest robber fly found under our conditions. It endures night time frosts and brief periods of snow. It is found in the rocky beach area as high as 1000 m.. It  clings to protected slopes and ravines. Zailijskij Alatan, 12/IV B 5 females, 4 males; 2/V, 1953 B 1 male, 1 female.   

Genus Stichopogon Loew

35. S. scaliger Loew. 1847.  [Sentence not translated] ?Locality? , 6/IX, 1952 B 6 females. ?Locality?, 26/VI, 1952 B 1 male. ?Locality?, 18/VII, 1952 B 1 female (collector)

36. S. barbistrellus Loew. 1845. One of the most common of our robber flies, it is found along the entire Ilja River valley up to the foothills of the Zailijskij Alatan; along river valleys, meadow bottoms on footpaths, in fields and gardens; in places its density reaches 10/M and more; feeds on small Diptera, cicades  - , etc. [Editor's Note: cicades ' leafhoppers per P.A. Lehr (Personal Communication - 12/Feb/99)] 
37. S. (Turkmenomya) nigrita Paramonov. 1930. Collected on sand near the village of Ilijsk. ‑8/VI to 16/VI, 1949 B 2 females (??); 8/VI, 1952 B 4 females; 26/VI, 1953 B 1 male, 1 female. [Editor's Note: (' Turkmenomya nigrita) per Lehr 1964a]
Prey: Auchenorhyncha

Genus Amphisbetetus Hermann

[Sentence not translated]

Genus Cyrtopogon Loew

[Sentence not translated]

38. C. daimyo Speiser. 1929. Zailijskij Alatan ?Locality? up to 1000 m, 28/IX, 1952 B 1 female; 30/IX B 1 female; 2/X, 1956 B 6 males, 6 females.

Genus Stenopogon Loew 

The genus contains several large species harmful to the bee‑keeping industry.

39. S. albociliatus Hermann. ?Locality?, 26/VI, 1952 B 1 male (collector). ?Locality?, 19/VII, 1952 B 1 male. ?Locality?, 19/VII, 1952 B 1 female.

40. S. caracinus‑carbonarius Hermann. 1930. ?Locality?, 27/VIII, 1951 B 1 male (collector); 28/VIII, 1956 B 2 females.

41. S. milvus Loew. 1847. ?Locality?, 15/VIII, 1951.

42. S. superbus Portschinski. 1873. Found on the rocky beach area of the Zailijskij Alatan; noted on dry wormwood slopes, 8/VII, 1952 B 1 male; 21-30/VII, 1953 B 2 females; 8 to 13/VIII, 1955 B 3 females. ?Locality?, 28/VII, 1953 B 1 female (collector). [Editor's Note:  S. sciron superbus Portshinski, not superbus Portshinski]

Prey: Colliptamus italicus L., Sepsidae, Stenopogon sp., Promachus sp . [Editor's Note: Calliptamus, not Colliptamus]
43. S. rufipilus Loew. 1879. Collected along the left bank of Ilja River, ?Locality?, 26/Vi, 1952 B 1 male. along the left bank of Ilja River, ?Locality?, 22/VII, 1952 B 2 females.

44. S. laevigatus Loew. 1851. ?Locality?, 15/VII B 1 male to 20/VIII B 3 males; 5 to 15/VII, 1951 B 2 females (collector)

45. S. macilentus Loew. Common robber fly in our area; found in ephemeral desert, on the steppes of the foothill valleys and in the mountains to 1200 m. It catches domestic bees. Zailijskij Alatan, rocky beach area around Alma‑Ata, 1/VI, 1948 B 1 female (??); 29/V B 2 females, 2 males; 19/VI, 1953 B 1 male. ?Locality?, 10/VI, 1952 B 1 male (collector); 16/VI B 2 males, 5 females; 17/VI B 1 male, 2 females; 18/VI, 1952 B 6 females, 5 males. ?Locality?, 7/VI B 10 females; 9/VI, 1952 B 1 female; 20/V, 1949 B 1 male (??).?Locality?, 26/VI, 1952 B 1 male (collector)

Prey: Araneina, Acridinae, Onthophagus, Rutelini, Alleculidae, Stenopogon macilentus, Formicidae, Apidae, Noctuidae,  Satyridae.

46. S. porcus Loew. 1870. [Sentence not translated] ?Locality?, 16-18/VI, 1952 B 5 males, 4 females. ?Locality?, 6/VI B 1 female; 26/VI, 1952 B 1 male. ?Locality?, 26-28/VI, 1952 B 3 males, 6 females; 30/VI, 1949 B 1 female (collector). ?Locality?,28/VI, 1952 B 3 females. ?Locality?, 26-28/VI, 1952 B 1 male, 4 females (collector); 17-19/VII B 1 male, 5 females; 22/VIII, 1952 B 1 female. ?Locality?, 19/VII, 1952 B 1 female.

Genus Dioctria Meigen

Inhabitants of thick grassy or brushy thickets; especially numerous in the temperate belt.

47. D. flavipennis Meig. 1820. Found in the steppe of a foothill valley near the base of Zailijskij Alatan, up to 2500 m.; flies from end of May to mid‑July.

Genus Habropogon Loew

48. H. latifrons Loew. 1870. Noted in dry places well warmed by the sun and protected from wind. ?Locality?, 7/VI B 1 male. ?Locality?, 26/VI B 1 male. ?Locality?, 28/VI, 1952 B 1 male.

Group: ACANTHOCNEMINAE

Genus Saropogon Loew

49. S. pittoproctus Loew. 1873. VI‑16 to IX‑5.

Genus Neolopharus Williston

[Editor's Note: Neolaparus, not Neolopharus (' Pegesimallus, Loew 1858)]
[Sentence not translated -- ?? taken as prey only??]

Genus Selidopogon Bezzi

[Editor's Note: Selidopogon ' Dasypogon]
50. S. octonotatus Loew. 1869. Found everywhere in the deserts (except in sandy ones), in the steppes, in worthless fields, in the rocky beach area of the Zailijskij Alatan to 1200 m. Flight: mid‑June to end of August; found en masse in places destroying huge numbers of wild bees. Feeds mainly on various Hymenoptera.
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First Paragraph missing ((((((.

p. 173 (para. 2). Referring to robber flies: Most live in open spaces; line the deserts and steppes; individual species adapt to forest cover, endure light frost and brief periods of snowfall. Live in alpine meadows to above 3000 m.


Asilinae ‑ most broadly adapted group ‑ certain species found in tundra zones (Melin 1923), found in woods of the north, in deserts and in the tropics. No species of other sub‑families show such adaptability.


Dasypogoninae ‑ inhabit deserts and steppes, only a few species (Dioctria) found infrequently in northern woods and meadows.


Laphriinae ‑ inhabit woods of temperate and tropical zones, very rare in deserts and steppes where they keep to wooded bushy thickets.


Leptogastrinae ‑ a tropical sub‑family; only 1 genus found in USSR: it inhabits grassy thickets of thin sparse deciduous forests, meadows and steppes; few species found in desert zones, in tugay and in saltwort thickets.


Data on other developmental phases is given in Melin (1923). [Ed. Note: rest of 3 line paragraph not translated]


Eggs ‑ physical description; range from 0.43x0.36 mm for Leptogaster cylindrica DeGeer to 1.3x0.55 mm for Pamponerus germanicus L.  [Ed. Note: rest of paragraph not translated]


Larva ‑ gnaws a more or less irregular opening in chorion (egg covering); only Leptogaster and Dioctria have a small flap with a covering; most larvae develop in the ground; larvae of those species come into more favorable conditions than do the larvae of species depositing eggs on vegetation; larvae of the latter are covered with short hairs which slow their descent when they fall off onto the ground; Laphria larvae, living in stumps and tree trunks, have a shorter path from the egg, the hairs are absent: 1st stage larvae are highly mobile: Number of moults not established accurately; the old exuviae (covering) may come off all at once or in pieces.

p. 174 (para. 1)  The larvae live in moderate humid places, not too deep in the ground; they are sensitive to excessive or inadequate moisture; they principally inhabit sandy or sandy loam soils, are less frequent in hard soil; in sand, if the top layer is dry they will go down more than ½ meter; often found in cultivated fields; 

p. 174 (para. 2) The larvae hibernate; their feeding habits are not established; Bromley (1930) reports a carnivorous larvae of a species of Promachus feeding on June beetle larvae; it is possible that Satanas gigas Eversmann. also does this (Fedorov, 1925); larvae of species of Hyperechia feed on larvae of Xylocopa (Poulton, 1924); Clauson (1940) reports larvae of several species feeding on grasshopper (locust) eggs; Zinov'eva (1940) noted larvae of several species as predators; several species of Leptogaster and Dioctria are saprophages; the question of Laphria, larvae, which are considered fungivorous, remains open since Melin's (1923) argument, that they feed on wood pulp, are convincing, but he himself observed that they eat the larvae of other insects.

p. 174 (para. 3)  Pupae ‑ during pupation, the larvae makes a small cavity in the ground in which metamorphosis takes place; the pupae endures sharp temperature changes; thanks to active movements, the pupae using body excrescences rises to the surface; this facilitates the exit of the imago.

p. 174 (para. 4)  Duration of development:  eggs ‑ 5‑20 days. Melin explained the  difference in times because he produced larvae from eggs in dry test tubes in a lab; Fedorov (1935) indicates that for Satanas gigas the developmental period was six days under experimental conditions; Lehr observed emergence of M. rusticus larvae on the 7th day. Larvae: (from Melin 1923), most species take 2‑3 years (to develop); the pupal phase lasts 2‑6 weeks depending on available moisture.

p. 174 (para. 6)  Habitat for a species determined by the following factors: 1) Presence of suitable conditions for larvae to develop; 2) Period of solar illumination; 3) Adequate food; 4) Individual peculiarities of the species.


1. The imago usually remains at place of breeding; the feeding time and partially, the time of oviposition correspond in time; Satanas gigas larvae live in sand and the adults hunt on sandy massits or in the nearby curions; Leptogaster larvae develop in humus‑rich soil, the imago is usually abundant on sections of steppes with dense vegetation; Laphria larvae probably prey on the larvae of pulp wood pests ‑ longhorn beetles (Cerambycidae) and jewel beetles (Buprestidae). The adults hunt in the neighborhood, etc.


2. Robber flies love the sun; the steppes and deserts are most favorable for habitation; Table 1 shows 4‑10 times fewer species in woods than in desert, same for number of individuals; robber flies even more scarce under dense trees and covering; in the forests, robber flies are common on the grass in sun‑lit glades or on stumps or tree trunks; rare species come to terms with conditions of lengthy shade or absence of sunlight ‑ Machimus gonotistus Zeller*, Hystrichopogon hyrticeps Herm. and a few others.

[Remark: *Where Machimus gonotistus is mentioned we are assuming that Machimus gonotistus Zeller = gonatistes Zeller, which is a synonym of Machimus rusticus Meigen]

p. 175. Table 1.  Distribution of robber flies by zones and belts

Belt or zone


Number of genera
Number of species

Alpine meadow (Zailijskij Alaton)

Subalpine meadow

Coniferous forest

Deciduous forest

Oasis

Steppe zones

        a) Piedmont steppe

        b) Piedmont valley steppe

Desert zone (without tugay and outskirts of Cshungarokij Alaton)

Ephemeral desert

Sandy desert

        a) Firm sand

        b) Loose sand

Zolonchak desert (salt‑marsh soil)

        a) With thick Zolonchak covering

        b) With preponderance of takgr (a type of desert soil)

Desert with gravely soil

Eastern outskirts of Dzhungarskij Alatan

        a) Canyon valleys

        b) Cliffs of canyons and saddles

Tugay

        a) With grassy vegetation

        b) With brushy or woody vegetation
        1

        2

        4

        5

        6

      20

      15

      15

      20

      16

      15

      14

        5

      10

        9

        9

        7

      11

      11

        5

      20

      20

       4


      1

      2

      4

    12

    11

    40

    34

    18

    42

    25

    21

    19

      8

    21

   18

   15

   10

   22

   22

     6

   37

   37

     9

p. 175 (para. 1)


3. Of 10 robber fly species ‑ inhabitants of deserts with gravely soil (C.F. Table 1) ‑ not one is aboriginal, all have flown in from other habitats; nearby in the solonchak desert, where there are many small insects under the dense saltwort covering, robber flies are also abundant; maximum flight occurs during June‑July (Fig. 1, 2); other insects are also flying in abundance during this period.


4. The majority of robber flies choose a dry warm habitat, but Hystrichopogon hyrticeps is active even in April, during frequent rains, brief frosts and snowfalls; Machimus gonotistus settles on the edges of swamps and is often found under the dense cover of tugay forests; Eremodromus noctivaqus Zimin, according to Zimin (1930) hunts only at night.


Habitat has left its mark on the appearance and behaviour of robber flies; most robber flies hunt sitting on stems, leaves and dried blossoms of vegetation. Such robber flies have the typical "Robber fly form" (Fig. 4) a long cylindrical body on long legs (Machimus, Cerdistus, Satanas, Dysmachus). Robber flies hunting in denser vegetation have a short wide body (Dioctria, Loewinella) facilitating their "tacking" in thickets; robber flies hunting on bare patches of ground have a flattened short body form (Laphystia, and species close to it). Stenopogon (Fig. 3) appears as a transitional between the two types described above. Body shape is similar to that of the first group, but since they try to crouch down to the ground when they land and have short legs, they approach the 2nd group (Laphystia); the outline of the hump‑backed Heteropogon sp. corresponds to his manner of following prey: It sits on vegetation 30‑40 cm above ground and waits for ants passing on ground.

p. 176 (para. 1) Coloration of some species is connected with habitat.  Promachus are very similar in color to the grey steppe wormwood; Neomochtherus tricuspidatus Engel, to the color of branches of Spirea and wild cherries on the branches of which it commonly perches; Apoclea and Stichopogon (Turkmenomyia) nigrita Paramonov is colored similar to sand, and the latter, in flight, strongly resembles the fluffy seeds of desert vegetation borne on the wind; Laphystia and Stichopogon barbistrellus Loew are easily taken for pebbles when they sit on ground; Rhadinus sp. is close in color to the solonchak soil of the tugay.

p. 176. Fig. 1. Graphic representation of the number of species of robber flies flying in a given month in each zonal (belt) formation.

Zailijskij Alatan.

     A. Number of species

     B. Belt of zone

     C‑H. (April ‑ September)

          1. Alpine belt
7. Ephemeral desert

          2. Subalpine belt
8. Sandy deserts

          3. Coniferous forest
9. Zolonchak desert

          4. Deciduous forest
10. Desert with gravely soil

          5. Oasis
11. Outskirts of Dzhungaiskij Alatan

          6. Steppes
12. Tugays

p. 176. Fig. 2. Schematic representation of fluctuations in the number of imagos of Asilidae during months of flights.


A. Number of genera and species


B‑G. (April ‑ September)

p. 177 (para. 1) The flight of robber flies hunting in open spaces is fast while those hunting in thickets fly slowly and noiselessly; Machimus rusticus in open - fast. Machimus gonotistus in brushy areas ‑ heavy and slow in flight; large species of Machimus fly around with characteristic buzzing ‑ equally large Neomochtherus tricuspidatus fly around completely silently like a shadow: Silent flight ‑ all robber flies inhabiting dense thickets (Dioctria, Loewinella), while this flight is very peculiar for Leptogaster ‑ with hovering and sharp turns, frequently at angles of 90E and more.  The widely encountered Machimus atricapillus Fall, typical of large robber flies, makes its way easily within the densest thickets; large Machimus rarely fly long distances: Polysarca ungulata Pallas hunts over parts of the steppe void of vegetation, it goes from one sector to another with a dashing flight, often for tens of meters.

p. 178 (para. 1)  Certain species of Neomochtherus can't live on plowed ground; they are found in the unplowed sections between fields; conversely Leptogaster concentrate in regions where grains are sown; especially great numbers of robber flies occur in vegetable gardens; Dioctria and Machimus are frequently found in gardens; robber flies are rare on mown sectors in the rocky beach area; In 1952, there were exceptionally moist, thick grasses in the rocky beach steppe area. Stenopogon macilentus Loew were collected on roads and mown sectors; exceptionally heavy cattle grazing leads to total absence of robber flies since during grazing the upper soil layer, that is the habitat of larvae and pupae, is packed down.

p. 178 (para. 2)  Robber flies begin to appear during the second ten days in May; maximum flight occurs in mid‑June, continues through July and diminishes in August; towards end of September it approaches zero, but individuals still may be seen in the first half of October; most favorable condition for robber flies are found in piedmont steppes ‑ here the earliest species appear, Hystrichopogon hyrticeps in April; they keep to sheltered ravines; in the second half of May according to how much the sun warms the soil, the number of robber fly species increases sharply in all zones; in the alpine and sub‑alpine meadow zone the mass flight of robber flies takes place in July and August (Fig. 1 and 2).

p. 178 (para. 3)  Newly emerged robber flies can be captured between 8 and 12 a.m.; freeing themselves from the pupal casing, the robber flies crawl onto the tops of vegetation (Stenopogon porcus Loew) or on the mid‑part of bushes (Neomochtherus tricuspidatus) where they remain until the chitin hardens. 

p. 178 (para. 4)  After "drying out" the robber fly becomes active and hunts, rarely copulating; the feeding period lasts until death; males usually perish after mating, but in isolated examples, e.g. Stenopogon sp. 1, Selidopogon octontatus Loew, are found for a long time afterwards. 

p. 178 (para. 5) Constant activity is characteristic of all robber flies; it is rare to see one sit still more than 3 5 minutes. 

p. 178 (para.6)  During feeding their "beard" (mystax) and the hairs of their palps get dirty with food and spittle; they clean themselves with their tarsi; nearly all species stroke smooth their abdomen from front to back with their rear legs using the tibia, thus apparently aiding the ingested food entering the intestines to be distributed evenly. In general, "washing", massaging the abdomen and wiping tarsi on each other, especially the rear ones, is a wide spread phenomenon. Species hunting on barkhaus (sandhills) (Apoclea, Stichopogon nigrita) have long brushes which extend out from the side of their tarsi; these help them keep their place on loose sand.

p. 178 (para. 7) The expulsion of small drops of liquid from the beak, usually white and foamy, rarely thick and greenish in color, is characteristic of all robber flies; they also expel drops from the anal opening, sometimes it is shot out with force.

p. 179 (para. 1)  Robber fly instincts vary. Thus, not only do they catch prey in flight, but a hungry robber fly captures prey which alight within view, and also those whose landing place he can only approximately determine. Figure 5C illustrates the inspection course of a robber fly of flowers on which a wild worker bee, which had flown away unnoticed, had previously been gathering nectar; here something like "memory" is displayed. For M. rusticus it is interesting to note a change in composition of prey ‑‑ on the rocky beach the robber fly caught no large Eristalis, but later ‑ in July, it (large Eristalis) had become its normal food. At the same time bees, which these flies strongly resemble, are never prey for robber flies and all attempts (by the robber fly) to catch them ended unsuccessfully.

p. 179. Fig. 5. Schematic representation of the flight paths of robber flies. A,B,C,D are flight paths over hunting sectors: A‑sector of Stenopogon sp. 1, B‑path of Neomochtherus tricuspidatus, C‑sector of Machimus rusticus, D‑path of Neomochtherus tridentatus, E‑flight of male Selidopogon octonotatus in search of a female.

1. high grass                    4. Very sparse reed (Phragmites) thickets

2. glade with low grass      5. herbage

3. sparse high grass          6. briar bush

p. 179 (para. 2)  Complexity of behavior is displayed in the interrelationships between individuals of different species, as seen from the following example: 1. A Stenopogon superbus Portschinski alighted in the hunting sector of a Promachus leoninus Loew. The  Promachus flew up and attacked him with loud buzzing, then began circling over him; the Stenopogon superbus lept and caught the Promachus, but didn't kill his quarry right away, only sometime later, which is out of character for robber flies. 2. A male Selidopogon octonotatus and a male Machimus rusticus alighted side by side; after some time the latter flew up, made a circle and attacked the seated Selidopoqon octonotatus from behind. He cowered, bending down to the grass, and Machimus rusticus flew away.

p. 179 (para. 3)
It is possible to separate robber flies by their behaviour into definite techniques.

p. 179 (para. 4) M. rusticus and Machimus sp. 3, hunt only defenseless insects with weak chitin. They suck out prey usually in 1 movement, most often through the thorax; the male doesn't court the female prior to copulation or does so very primitively; copulation lasts approximately two hours.

p. 180 (para. 1)  Stenopogon superbus and associated species hunt various, usually large insects, particularly bees ‑ they suck prey as do those above named species. The male flies in search of a female, but no courtship occurs ‑ copulation lasts less than one hour.

p. 180 (para. 2)  Selidopogon octonotatus has a special way of feeding B it sucks prey in two movements, first from the end of the abdomen and then from the thorax; the male has a special period for hunting a female; having found a female, a long complex courtship ensues; copulation lasts several minutes.  

p. 180 (para. 3)  Most species of robber flies spend a more or less lengthy time on a single territory which we conditionally call the "hunting sector"; robber flies can be divided into three groups, not always sharply defined, on the basis of the nature of "hunting sector."

p. 180 (para. 4)  Leptogaster belong to the first group ‑ the hunting sector is equivalent to the area suitable for habitation; the robber fly flies tens of meters from one area of vegetation to another.

p. 180 (para. 5)  Robber flies, whose hunting sectors are not determined by conditions of relief and vegetation, belong to the second group, e.g. Dioctria, Promachus, Laphystia and a series of others. Dioctria settles itself for hunting either on withered Euphorbia blossoms, on grass spikes, or inside sparse grassy thickets under the vegetative covering; Promachus alights on wormwood, cereal grains, desert candle (Eremurus), or on bushes from which it follows insects flying by; Laphystia, sitting on bare patches of ground, have no sharply determined hunting sector, nevertheless they hunt over a small territory.

p. 180 (para. 6)  Robber flies, whose hunting territories are well defined by relief and vegetation, etc. belong to a third group; examples are large species: Machimus, Neomochtherus tricuspidatus, Stenopogon macilentus, Selidopogon octonotatus and others; Machimus rusticus and associated species usually have hunting sectors in small glades in grass or bushes, but often they simply search for prey in thickets; Neomochtherus tricuspidatus is more consistent, its sector always includes a bush from which it follows prey; a change in the hunting sector is accompanied by a move to a new bush (Fig. 5b); Stenopogon macilentus usually uses bare patches of ground or glades with low grass amid thickets for the hunt; in unusual conditions, e.g. rainy 1952, it was collected on roads, mown sectors or on trampled grass; Selidopoqon octonotatus behaves analogously; hunting sectors of Polysarca ungulata are sharply defined under desert conditions, i.e., bare bald patches of ground.

p. 180 (para. 7)  As seen in Fig. 5a,b, and c, robber flies spend long periods of time in hunting sectors, leaving only due to a lack of prey, change in solar illumination, strong wind, etc. With no hindrances and abundant prey, robber flies will remain in a sector a long time; Jackson (1954) came to similar conclusions experimentally.

p. 180 (para. 8)  Sector/fly ‑ if two robber flies accidentally come onto the same sector, one leaves (among Machimus, Promachus, Dysmachus). This is not noted among robber flies hunting on bare ground, Laphystia calmly fly, one over the other; Stichopogon barbistrellus sit close together, when flying up seemingly jump over one another. In general the smaller species are more tolerant of each other.

p. 181 (para. 1)  While hunting, there are two types of flight ‑ reconnoitring (no prey taken) and capturing (culminates with seizure of prey); more reconnoitring than capturing; in Fig. 5 a,b and c, these are expressed as closed loops; Yarrow (1939) observed 18 reconnoitring starts in 13 minutes for Asilus crabroniformis L.; the robber fly sits motionless for an average of 2‑5 minutes; if numerous insects fly by, the period shortens to one minute or less, especially if it (robber fly) is hungry.  In places with small quantities of (potential) prey, when a robber fly can spend hours without a capture, he becomes nervous and flightv; the boundaries of the hunting sector are often obliterated and he quickly flies over tens of meters.

p. 181 (para. 2)  One can divide robber flies into two groups on the basis of means of capturing prey: those hunting prey in flight and those, sitting in one place, that await the appearance of prey.

p. 181 (para. 3)  Leptogaster uses the first technique; species of this genus, flying over great distances, carefully check out stalks, the lower sides of leaves and , the verticils of withered blossoms, on which he often finds small insects: nymphs of leafhoppers, grasshoppers, bugs, aphid colonies; noting a victim, the robber fly attacks it with a sharp jump, seizes it with its front legs and sucks it out.

p. 181 (para. 5)  All other species of robber flies belong to the second group; they catch prey in flight, crawling along the ground or alighting in view of the robber fly; the overwhelming majority of robber flies catch prey in flight. The distance at which a robber fly catches prey varies for different species, thus large species of Machimus, Dysmachus, Neomochtherus, Selidopogon octonotatus and others ‑ 40 ‑1500 cm; they  sometimes reduce the distance by crawling up to it (the prey).

p. 181 (para. 6)  If the prey is small, robber flies calmly alight with it on the same vegetation from whence it took off and gets down to sucking it out; if heavy, the robber fly, having captured it in the air, kills it by plunging its beak in and during a semi-glide, not releasing the prey, alights on ground, where it sucks it out; thus, Promachus leoninus caught a large cicada, but it was spooked and flew nearly a meter then dropped it; in the desert, a spooked male, Selidopogon octonotatus, flew with a large prey more than seven times: at first the flights were over several meters in distance, finally in 1O's of centimeters; Poulton (1931) describes how M. rusticus , not being able to raise it, had to  drag a Lycaena corydon Poda, caught by him on the ground.

p. 181 (para. 7)  Second instance ‑ captured prey which have alighted on vegetation or the ground: Stenopogon macilentus caught a beetle (Coprinae) which alighted on a bush, and Selidopogon octonotatus, a bee. Robber flies usually attack prey in flight; sometimes the process is complicated. In the ephemeral desert, there is little prey; numerous grasshoppers seldom fly up without external cause; we saw a robber fly, sitting low on the grass, catch a locust/grasshopper which had landed under a camel thorn bush; when we covered him (robber fly) with a net he had already inserted his beak and was so engrossed with feeding that he didn't move; after that when the net was removed, he allowed himself to be grasped with forceps ‑ hunger had dulled his sense of caution.

p. 181 (para. 8)  Third instance ‑ capture of prey crawling on the ground. This manner of capture has not previously been noted in the literature, although put in doubtfully by Poulton (1906); we saw two closely related species of Heteropogon  use this technique; the first species is found in the rocky beach area and watches for prey, sitting on vegetation over paths; it waits for ants crawling by; having seen the prey, it attacks, seemingly hanging in the air for a moment and having seized it (prey), calmly flies up, alights on the grass and sucks it out; of eight  prey samples, seven were worker ants and only one bug, resembling an ant.

p. 182. Table 2  [Ed. Note - Total numbers of prey taken from robber flies of various genera and species by Lehr (?1952-1953?) compared to those recorded world-wide for various genera and species of robber flies by Poulton (1906)] 

No.
       Systematic classification of prey

Author's data


Poulton's data (1906)




               Quantity of individuals




     No.
    %
    No.
     %


I. Class Arachnoidea







 1.
      Order Araneina
      4
    1.3
     --
     --


II. Class Insecta
      3
     1.0
     4
   1.7

 2.
       Order  Odonata





 3. 
       Order  Isoptera 
     --
      --
     2
    0.9

 4.
       Order  Mecoptera
     --
      --
     1
    0.4

 5.
       Order  Saltatoria
     16
      5.4
     13
    5.7


       Including

       Suborder Tettigoniodea

       Suborder Acridodea
      2

    14
      0.6

      4.7
      --

     13
     --

     5.7

 6.

 7.

 8.

 9.

10.

11.
       Order  Homoptera 

       Including

       Suborder Auchenorhyncha

       Suborder Aphidodea

       Order Heteroptera

       Order Coleoptera

       Order Hymenoptera

       Including

       Suborder Phytophaga

       Suborder Parasitica

       Suborder Aculeata

       Including

       Family Formicidae

       Family Apidae

       Other families

       Order Diptera

       Including

       Family Asilidae

       Family Larvivoridae

       Family Syrphidae

       Other families

      Order Lepidoptera
     8

     7

     1

    17

    17

   108

      3

      2

   103

    41

    42

    20

    88

    26

    16

    12

    13

    35 
      2.7

      2.3

      0.3

      5.8

      5.8

    36.4

      1.0

      0.6

     34.8

     13.8

     14.1

       6.8

      29.6

       8.8

       5.4

     10.8

       4.4

      11.8 
      7

      6

      ?

      5

     40

     67

      1.0

      13

      53

      --

      --

      --

      57

      14

       --

       --

       --

      32  
     3.0

      2.6

        ?

      2.2 

     17.5

     29.4

       0.4

       5.7

      23.5

        --

        --

        --

     25.0     

       6.1

       --

       --

       --

      14.0

 


                                                  Sum


  296 

    228


p. 183 (para. 2)  We can divide robber flies into three groups based on food (prey) specialization: narrowly specialized species - monophagous; broadly specialized ‑ polyphagous; and moderately specialized ‑ stigophagous. 

p. 183 (para. 3)  In S. E. Kazakhstan Heteropogon and Selidopogon octonotatus belong to the narrowly specialized group. The former feeds on wingless ants, the latter on Hymenoptera; Clausen (1940) indicates that Proctacanthus longulus Wied. and Erax interruptus Macq. feed exclusively on Acrididae; Poulton (1906) notes that Laxenecera  flavibarbus Macq., Hyperechia  xylocopiformis Walk. and Craspedia sp. feed on several Hymenoptera, to which they resemble in form and body coloration. Most robber flies belong to the moderately and broadly special groups. 

p. 181 (para. 2)  Data contained in Table 3 illustrates specialization. 

p. 183. Table 3. Specialization of food for several robber fly species   [Ed. Note: First 5 species -18 species listed in Table]

No
Species
Total No. of  prey
Saltatoria
Heteroptera
Coleoptera
Hymenoptera
Diptera
Lepidoptera
Other Orders

1.
Leptogaster cylindrica
8
1
1
--
1
1
--
3


2.
Promachus leontochlaenus
7
--
2
1
2
--
1
1


3.
Promachus laciniosus
5
--
1
--
3
--
--
1


4.
Neomochtherus tricuspidatus
4
--
1
1
2
--
--
--


5.
Neomochtherus tridentatus
12
--
3
1
3
4
1
--


Editorial Notes: 1. 8 species of prey belong to 7 orders


         2. Of 40 Hymenoptera, 22 winged ants and 14 Aculeata


         3. Of 16 Hymenoptera, 4 winged ants


         4. All wingless ants


         5. Of 7 Hymenoptera, 3 Phytophaga and 2 Parasitica


         6. Of 8 flies. 7 robber flies, including 6 Selidopogon octonotatus
p. 181 (para. 2)  As reflected in Table 3, the data takes on a certain new significance when natural conditions are taken into account; lets compare the list of prey of various species which differ in systematic relationship, Promachus leontoclaenus Loew and Neomochtherus tridentatus Loew: Both occur at the same time in the ephemeral desert, the prey of each belongs to five orders; bugs and Hymenoptera are probably equally suitable for feeding under conditions of limited prey in the desert. According to the table, M. rusticus will catch both flies and Hymenoptera in equal numbers; they  inhabit the rocky beach anywhere prey is abundant; the robber fly selects insects lacking a hard covering, and which are slow in flight. Thus, beetles are absent from the list although they are common in these environments. Forty examples are Hymenoptera, 22 are winged ants and only 14 are small bees; butter flies are common on the list due to their large numbers and easy accessibility; Machimus sp. 3 is similar in biology with the preceding species and as it were, replaces it during its time of flight during the dryer summer period; under what are probably the same demands for food, the composition of its prey is different from that of M. rusticus; the number of Orthoptera increases from 1.0 to 16.5%; one Pentatomidae was noted as prey even though during oviposition, a female M. rusticus, accidentally seizing one of the bugs and feeling it with its legs, dropped it immediately; more Hymenoptera than flies occur (in the diet), even counting the ants, because flies are found less frequently (especially Syrphidae); M. rusticus and Selidopogon octonotatus are found on the outskirts of Alma Ata at same time and under same conditions, but their prey also differs; Selidopogon octonotatus obviously selects Hymentopera ‑ 50% and of the 40% Diptera, 30% is made up of individuals of the same species, taken under specific conditions of almost total absence of other prey; thus a proportion of Hymenoptera is equivalent to 80%. In this instance, the difference in composition of prey under the same conditions clearly indicates specialization of food. According to Table 3, Stenopogon macilentus feeds primarily on beetles, but this isn't entirely accurate since representatives of this species, found to migrate to traveled road‑ways in the moist year 1952, met most often with dung beetles, against their will and fed on them. Dioctria flavipennis Meig. selects parasitic Hymenoptera ‑ ichneumon flies. Two of three leaf beetles (Chrysomelidae), which made the list, were taken by the predator during the time of their massed flight. With an  inadequate food supply a robber fly may avail itself of prey not characteristic of it; specialization is demonstrated most clearly for species living in conditions where the insect fauna is varied.

p. 184 (para. 1)  It is possible to observe generality in selection of prey by members of some genera, eg. ‑ Promachus ‑ clearly selects bugs and Hymenoptera, Machimus catches no beetles and avoids bugs, Stenopogon selects Orthoptera and flies, but avoids bugs. 

p. 184 (para. 2)  Although blister beetles are abundant, robber flies don't attack them; only Dioctria will touch ichneumon flies of the Ichneumonidae family; robber flies avoid the bee flies (Bombyliidae).

p. 184 (para. 3) The size of insect prey influences their selection by robber flies  - This is shown in Table 4 from which is seen that they prefer insects 2  their size, however several species can catch prey exceeding its own size. Epitriptus cingulatus Fabr. according to Melin (1923), feeds mainly on small insects.

p. 184 (para. 4)  Robber flies often can't determine whether an insect flying by is acceptable prey. Thus, M. rusticus attacked a bumble‑bee, but before it reached it, he turned and alighted on its former place; a sated robber fly is selective about its food, thus Stenopogon sp. 1 passed up one type of butterfly, but attacked other insects, particularly Satyrinae/Satyridae.

p. 184 (para. 5)  There are hardly any insect groups invulnerable to robber flies; Melin (1923) offers the opinion that chemical qualities hardly play a role ‑ Kott (1950) notes that the poisonous Brazilian butterfly Acrea, not eaten by any other predator, is eaten by robber flies. Dioctria flavipennis attacks staphylinids (Staphylinidae). Even mobile predators, such as spiders, often become robber fly victims.

p. 185. Table 4  [Ed. Note: First 5 species -16 species listed in Table]

No.
      Species of robber fly
Size
          
            Body size of prey (length)




No.
Min.
Max.
Avg.
Ratio

1.
Leptogaster cylindrica
10-15
8
2
6
3.4
3.7 to 1

2.
Satanas gigas
38-50
11
12
70
36.8
1.2 to 1

3.
Promachus laciniosus
20-25
4
7
12
9.2
2.4 to 1

4.
Promachus leontoclaenus
23-30
7
6.5
31
15.1
1.8 to 1

5.
Neomochtherus tricuspidatus
18-25
4
7.5
15
9.9
2.1 to 1

Average ratio 2.1

p. 185 (para. 1)  Thus, the bulk of the robber flies have more or less expressed specialization in relation to prey, but this specialization may endure greater or lesser changes depending on external factors.

p. 185 (para. 2)  Division of robber flies on basis of way they feed: 3 groups ‑ 1. simple; 2. complex; 3. intermittent/intermediate: Simple technique ‑ robber flies begin to suck out prey, inserting beak into any part of body, but most often in the thorax and head section. Complex means ‑ observed for Selidopogon octonotatus ‑ sucks prey in two movements, begins with the end of the abdomen, and the second time (inserts its proboscis) into the thoracic region, which apparently helps him utilize his prey more fully. Intermittent means, e.g., used by Dioctria which along with the usual technique, also uses the complex technique. The overwhelming mass of robber flies suck out prey in one movement.

p. 185 (para. 3) Followingr capture, while still in air, the prey is immediately paralyzed (killed), especially if it is dangerous to the predator, e.g., in an ephemeral desert a female of a large species of Machimus attacked a smaller female of another robber fly and hadn't as yet managed to grab it properly, but had already plunged its beak into the victim. Whitfield (1925) notes that in 26 of 33 instances, prey was killed immediately. It also happens that prey is killed only several minutes later, after the robber fly returns to his site, e.g., a butterfly, which he had not succeeded in killing in the air, was taken from M. rusticus ; additionally a Caliptamus italicus L., captured by Stenopogon superbus, was twitching its legs for over an hour after initiation of sucking, thus it may be seen that the prey is not killed, but paralyzed.

p. 186 (para. 1) The robber fly poison is very strong and paralyzes the prey almost instantaneously; thus Stenopogon macilentus caught a spider, and apparently both predators stunned each other simultaneously; "death" was almost instantaneous, since the robber fly was sitting on a path in such a natural pose that he was taken as being alive and was covered with a net.

p. 186 (para. 2) Usually only the chitinous skeleton remains of insects sucked out by robber flies; however, Whitfield (1925) notes that Stenopogon bicilir, which sucked Asilus crabroniformis in the head and thorax, didn't suck out the abdomen completely. 

p. 186 (para. 3) It is hard to determine the number of victims per day sucked out by robber flies and even more so for the entire period of flight. We observed how a female M. rusticus sucked a tachinid fly for 40 minutes, after which, it "rested" 18 minutes; during that time it showed no reaction to other insects flying by; in another instance M. rusticus was sucking, holding a small leafhopper on its beak. and simultaneously attacked other insects flying by. The same has been observed for M. atricapillus.   Bromley (1930), referring to Wide's data, indicates that in the USA one robber fly killed no less than 141 domestic bees in a single day. Sharp (1910) notes one robber fly sucked out eight butterflies in 20 minutes. Melin, speaking about Lasiopogon cinctus Fabr., which takes small insects, notes that it sucks them for several minutes and catches one after another. Undoubtedly robber flies destroy many insects, but the figures noted above call forth doubt, especially if the data in Table 5 is considered. The number of victims probably depends on the size of the predator and of its prey, the degree of saturation of the robber fly and its physiological state, and also on meteorological factors.

p. 186. Table 5.  Duration of sucking period ‑ for prey of a  robber fly.

-----------------------------------------------------------------------------------------------------------

Species



Sex
   Date

Kind of prey
  Duration of feeding /min

-----------------------------------------------------------------------------------------------------------

1. Selidopogon octonotatus 
F
 10/VII/52

Fly





13.5

2. Selidopogon octonotatus
M
 28/VII/52

Butterfly




24

3. Machimus rusticus


F
 01/VII/53

Tachinid fly



27

4. Machimus rusticus


F
 09/VII/53

Grasshopper 



40











(Calliptamus) 

5. Stenopogon superbus

F
 29/VII/53

Small cicada 



139

6. Cyrtopogon daimyo


M
 09/IX/56
Bee





2-3

-----------------------------------------------------------------------------------------------------------

p. 186 (para. 4)  Poulton (1906), based on availability of prey, notes females feed more frequently than do males; of 207 samples of identified sex with prey ‑ 160 females, 47 males.

p. 186 (para. 5)  Abundance of males to females (Table 6) may not be the same in different years. Thus, in 1952‑53 in our collection, there was one male and 19 females of Machimus sp. 3, but in August 1955, there were 10 males and 11 females.

p. 186 (para. 6)  Males frequently appear earlier than do females; This has been established for such species as Selidopogon octonotatus and Neomochtherus tricuspidatus, but usually they appear simultaneously although it is possible that the female appears first. 

Mating rarely takes place immediately upon the imago's emergence from the pupal case. We've only established that M. gonotistus is exceptional. For most species, it (mating) apparently takes place only after a more or less lengthy feeding period.

p. 187. Table 6.  Ratio of the sexes for various species of robber flies  [Ed. Note: First 5 species - 40 species listed in Table]

No.
                              Species
Number of individuals
   Ratio



    M
     F


1

2

3

4

5
Leptogaster cylindricus

Leptogaster cylindrica

Promachus leoninus

Promachus laciniosus

Promachus leontoclaenus
     5

     3

     3

     7

     4
   12

     9

     3

     7

   12
   1:2

   1:3

   1:1

   1:1

   1:3


                                                               Total
   423
    613
     2:3

p. 187 (para. 1) The number of copulations/individual has not been established, either by Lehr or in the literature; males frequently court females during oviposition and Jackson (1954) indicates that copulating females (Promachus) had very shabby wings.

p. 187 (para. 2)  Length of copulation shown in Table 7.

p. 187 (para. 3)  During copulation, the female is less spooky than males. We never observed a female attack a male after having copulated and it is our opinion that in such instances where the female seized the male and sucked him out apparently this is based on the analogy with facts on hand concerning Arachnida.

p. 188. Table 7.

No.
                  Species
  Date
Observation

     Site
       Time of copulation





 Initiation
        Duration


Machimus sp. 3

Machimus sp. 3

Stenopogon sp.

Selidopogon octonotatus

Selidopogon octonotatus

Selidopogon diadema

Neoitamus cianurus

Epitriptus cingulatus


21/VIII 1955

01/IX 1956

08/VIII 1952

10/VII 1952

18/VII 1952

       ---

       ---

       --- 
Around Alma‑Ata, rocky beach area

Around Alma‑Ata, rocky beach area

Around Alma‑Ata, rocky beach area

Around Alma‑Ata, rocky beach area near Bauma thicket

??

England (Poulton, 1906 p. 368)

Egypt (Efflatoun, 1934, p. 27)

Egypt (Efflatoun, 1934, p. 27)


10:06 a.m.

10:21 a.m.

10:06 a.m.

     ---

     ---

     ---

     ---

     ---


120 min.

115 min.

  39 min.

Nearly an hour

Nearly an hour

   5 min.

About 15 minutes

Less than 1 minute



p. 188 (para. 1)  Egg maturation time may be discerned according to the distention of the pleural membrane between the abdominal sternites and the tergites of the female; oviposition begins a few days after mating; Dekhtiarav (1926) notes that the initiation of oviposition occurs two days after mating for Satanas gigas and Fedorov (1925) on the sixth day after mating; Zinov'eva (1954) determined that oviposition began on 10th or 11th day after the beginning of the flight period (also possible "beginning of summer") for the species studied by her.

p. 188 (para. 2)  Female M. rusticus would cease oviposition at the height of activity if a small prey came by; female Selidopogon octonotatus having deposited several bundles of eggs, fly up to the vegetation and begin to hunt.

p. 188 (para. 3) It is difficult to determine the number of eggs laid by a single female since they don't mature at same time‑‑after copulation 176 eggs were found within (the body) a Selidopogon octonotatus, for M. rusticus in the same condition, 42; another female of same species with greatly enlarged abdomen ‑ 118 eggs; all three had rudimentary eggs in the follicles.

p. 188 (para. 4)  On the basis of a large number of autopsies/dissections, Melin determined the numbers of eggs, within limits; 30 for Dysmachus to 400 for Laphria gibbosa L. Dekhtiarev recorded  nearly 100 eggs for Satanas gigas under experimental conditions. According to Zinov'eva, fertility of small species is 20‑30 eggs and for larger ones, 120‑180 eggs. Oviposition takes several days, 1‑56 in one place, seldom more; out of doors it is easy to distinguish between females laying eggs and females feeding; those laying eggs are found in the densest vegetation; thus, large species of Machimus lay eggs on leaves and stalks of grass, on briar and apple tree branches up to 2 m. above ground, but most often in dense thickets from 10‑30 cm. above ground; females lay 1‑2 eggs in each secluded, covered place (Fig. 6); species of Stenopogon and Selidopogon octonotatus lay eggs in loose soil, usually under a perennial bush, where they bury their abdomens up to the 2nd or 5th segment, afterwards they smooth over the ground with a waving motion (of the ovipositor). In the desert, Neomochtherus  tridentatus lay eggs in stal ks of dry vegetation and in the heads of poppies (Fig. 6D) [Note a discrepency in labeling ‑ in Fig. 6D reference is to Neomochtherus tricuspidatus, not Neomochtherus tridentatus] 15‑20 cm. above ground; Melin has provided numerous  observations of oviposltion.

p. 189 (para. 1) The site of oviposition changes from year to year ‑ 1953 ‑54 - M. rusticus and Machimus sp. 3 laid eggs on the ridges of the rocky beach area, but in dry 1956, (eggs were deposited) on the more humid northern slopes under cover of thick licorice thickets.

p. 189 (para. 2) The number of robber flies are not the same from year to year for most species in same place ‑ thus in moist 1952, significantly more robber flies occurred than in the same places in following years, especially during dry 1955; M. rusticus, Machimus sp. 3, Neomochtherus sp. 2, Stenopogon superbus in the rocky beach area, and Neomochtherus tridentatus and Machimus sp. 7 in the desert maintained their relative numbers during all years of investigation; Leptogaster, abundant in the rocky beach area in previous years, was in fact absent in 1955. Almost no representatives of such species as Stichopogon, Laphystia and Amphisbetetus were noted in the desert although the investigations occurred during periods of their active flight in previous years; the fact that Selidopogon octonotatus, present in large numbers in 1952, was not found in such abundance in succeeding years also draws one's attention. Seasonal fluctuations in numbers of robber flies is shown in Fig. 1, 2.

Fig. 6. Sites where robber flies deposit eggs (c.f. TR Note above)

p. 189 (para. 3)  We can divide robber flies into five groups on the basis of abundance of individuals in their habitats. Eighteen species listed in Table 8 [Ed. Note: not Table 7] are in the first group. In the second group, occur species not found in such abundance. This list includes all Promachus, Polysarca ungulata, Satanas gigas, and a series of others; a third group composed of such as Hoplotriclis pallasi, Ancylorhynhus glaucius Rossi, is found individually over large territories; a fourth group includes species rarely encountered ‑ Antiphrisson sareptanus Lichtw., Acrochordomerus sp. and others. In the fifth group, both species of Heteropogon are found in two places: One on the rocky beach area and two in the Taygak Chulak mountainous canyon, over a territory of only several lO's of square kilometers.

p. 189 (para. 4)  In spite of adherence to definite sites during the hunting period, individuals move over more or less significant distances over a period of days, which promotes their concentration under certain conditions and their absence in others.

p. 189 (para. 5) The main reason for moving (depends on the) hourly position of the sun ‑ robber flies move around to avoid the shadows of bushes, trees and terrain irregularities. 

p. 190 (para. 1)  Robber flies are most active from 10 a.m. to 6 p.m. when, while waiting for prey. They rest close to the ground, seldom rising over 2 meter. During the morning and evening, however, they rise to 1.5‑2.0 and more meters, alighting on illuminated parts of vegetation. This is most sharply illustrated in the tugays in the Kapcliagay region, the habitat of M. rusticus.

p. 190 (para. 2) There is a relocation of robber flies during the day which is peculiar to the rocky beach area, e.g., M. rusticus and Machimus sp. 3 following sunlit sectors, relocate from one slope to another.

p. 190 (para. 3)  Relocation also can occur due to unequal distribution of prey insects. If prey is abundant, robber flies maintain their hunting sector for a  rather long period, often for hours. If prey is scarce, robber flies will move 2‑3 m in search of new hunting grounds. Robber flies concentrate by changing hunting sectors in search of abundant prey, moving to illuminated places, staying in places where prey is abundant for longer times. Thus, it is possible to explain the concentration of robber flies where winged ants swarm and where grasshoppers and other insects accumulate. Thus also, the concentration of Selidopogon octonotatus in a dry river channel in the ephemeral desert, which is richer in other insects, led to overpopulation of the species and precipitated famine and cannibalism. 

p. 191 (para. 1 & 2)  Robber flies are sensitive to temperature conditions, but not all species react the same way, e.g., Hystrichopogon hyrticeps is active in April at temperatures +14 ‑ 16 EC., even in overcast weather. A temperature of +17‑ 18EC. is adequate for the beginning of activity for species of Machimus, Dysmachus, Neomochtherus and others, while species of Stenopogon are limp at +18 EC and can be caught by hand. At higher temperatures (30‑35EC.) they are very active and hard to catch. Asilinae are most active 9‑12 a.m. and 6‑7 p.m. For them, temperatures more than 35EC. are not favorable. Thus in the ephemeral desert, Stenopogon sp. 2 was very active in the heat (near 40EC) while Neomochtherus tridentatus hid in groups of 3‑10 in camel thorn bushes.

p. 190. Table 8 ‑ Data on computation of robber fly density in places of active flight. [Ed. Note: 18 species of robber flies listed at 36 sites in Table]

No.
                Species
    Date
        Density
Brief description of the place where count was taken




Category
No/m2


1

2

3

4

5
Leptogaster sp.

Neomochtherus tridentatus

Cerdistus sp.

Apoclea helvipes

Machimus rusticus
6/VI 1950

25/VI 1952

7/VI 1952

8/VI 1952

2/VII 1952

26/VII 1952

28/VI 1952

12/VI 1953
??
3.00

0.93

0.26

0.12

0.26

0.25

0.08

0.04
Steppe sector above Lake Issyk

Ephemeral desert, ebelek thickets

Near Ilijsk, salt wort thickets

Near Ilijsk, slightly loose sand

Near Alma Ata, various grasses near edge of swamp

Crest of rocky beach with low grass glades

Rocky beach area, various grasses without glades

Same place, dense various grasses



9. Rocky beach areas, bottom, sometimes slopes of canyon without roads

10. South slope of rocky beach, dry cereal grass steppe

11. Crest of rocky beach with glades

12. North slope near crest of rocky beach during oviposition

13. Ilijsk, euphorbia thickets

14. Same place

15. Crest of rocky beach area with glades

16. Tugayo along R. Ilja, cover of salt wort

17. Near Ilijsk, full cover of salt wort

18. Same place, with areas of takyr (soil)

1 9. Near Ilijsk, on meadow sectors with sparse vegetation

20. In moist sand near R. Ilja and gravelly soil areas of Kapchagay slopes

21. Mal‑sara Mountains, bottom of sandy ravines

22. Near Ilijsk, moist bottom of irrigation ditch

23. Same place

24. On the border of ephemeral and solonchak desert, on takyr's (soil)

25. Same pl ace

26. Near Alma Ata, slopes of rocky beach area

27. Same place

28. Near Ilijsk, ephemeral desert

29. Sectors of cereal grass in ephemeral desert

30. Desert

31. Crest of rocky beach area, NE slope, briar thickets, medium density

32. Same place, another site

33. Same place

34. Near Alma Ata, worthless field

35. Dry stream bed in ephemeral desert

36. Right beside (35) in ephemeral desert

p. 192 (para. 1) During the morning and less during afternoon hours of flight on cool days of autumn, particularly with forms of northern origin, e.g., species of Machimus, usually turn the left side to the sun, which helps to raise and maintain necessary body temperatures.  Melin=s (1923) hypothesis, that such illumination of the left side is apparently connected with anatomical changes, is unlikely. It is simply that robber flies most often alight with head in the direction of sun's movement, i.e., west‑oriented. We demonstrated this particularly graphically in an experiment using M. atricapillus; when rotated on a piece of paper, the robber fly fell on his right side, not left. The desire to present a side (of the body) to the sun is also exhibited by Stenopogon, but without the sharp falling action. This capability has been intensely developed in robber flies of northern origin. In overcast weather robber flies also turn their side to the sun, falling on one side, and correctly orient themselves even when the sun's position is obscured by clouds. It is possible that in this situation invisible heat rays, penetrating the clouds, are utilized.

p. 192 (para. 2)  In September when the weather is cool, especially during variable cloudiness, it is possible to note considerable behavioural change in robber flies, as they go (quickly) from active to passive. When the sun is hidden by clouds, it is possible to take robber flies in your hand. When the sun reappears, robber flies revive. During the  summer Apoclea watches for prey while sitting on the sand of Backhaus (sand hills), in autumn, during cool days they prefer to alight on the lower parts of vegetation stalks. In the rocky beach areas on cool sunny autumn days, robber flies, watching for prey on vegetation, attempt to alight on the soil, which is more thoroughly warmed by sun than is the air.

p. 192 (para. 3)  Wind plays a role; when the wind is strong, robber flies continue to hunt, but in thicker vegetation; they make very short flights or "hops" from branch to branch, e.g., Machimus sp. 7, also Stenopogon
sp. 2, hide in strong windy weather, which makes it seem they are not present. Apoclea also concentrate on the Backhaus slopes protected from wind. In a.m. and p.m. hours robber flies prefer to fly on the wind, which noticeably influences their relocation. It is difficult for robber flies to land properly on a wavering branch in heavy wind, thus, flying up, they fall onto it.

p. 192 (para. 4) Robber flies are inactive during warm cloudy weather; they hide during (and before) rain. M. gonotistus is back hunting 15 minutes after sun comes out following a rain. Dioctria disappear during cloudy weather, especially if it cools off. Under these conditions other insects, ichneumon flies, tachina flies, moths are  fairly active. Active hunting occurs 1‑3 days following a rain. Most robber flies in this time period have prey. Many Asilinae fly until totally dark (Machimus, Neomochtherus) but become less active. We observed active flights of Selidopogon octonotatus on warm, light nights in the desert until midnight.

p. 193. According to Boguskio=s observation (1949) Satanas gigas not only flies, but hunts at night in Turkmeniga. Observations analogous to ours on the activity of robber flies depending on temperature can be found in Zinov'eva (1954).

p. 193 (para. 1) The night resting place for robber flies is not only in thick vegetation, but on stalks, branches and even leaves. Leptogaster spends the night on top of leaves and dried blossoms of cereal grasses.

p. 193 (para. 2)  Robber flies often fall prey to lizards and spiders ‑ not only small Dioctria, but the larger Selidopogon octonotatus, are often caught in spider webs; Efflatoun (1934) also includes Aculeata and praying mantis among robber fly enemies. We saw two instances of male Selidopogon octonotatus dying,  probably from bacterial illness. Seguy (1927) recorded the death of robber flies from the fungus disease (Empusa).

p. 193 (para. 3) (It has been stated that) Robber flies are poisonous ‑ they are not harmful to man ‑ the red spot which appears (when a person is bitten) goes away after a day ‑ the instance of Asilus crabroniformis emitting poisonous liquid from articulation between abdomen and thorax reported by Ganike (1869) has not been confirmed by other observers.

p. 193 (para. 4)  Many robber flies are similar in form and color to stinging Hymenoptera, a defence against birds. We observed a concentration of Selidopogon octonotatus in a dry stream bed in an ephemeral desert, rich with blossoming Compositae on which were many pollinating Hymenoptera. In part, these were large Sphecidae, slightly larger than robber flies, but with similar coloration; the co‑habitation of these two insects, differing in systematic relationship, can be explained apparently because such resemblance is advantageous to robber flies as a  defence against enemies. 

p. 193 (para. 5)  Ancylorrhynchus glaucius bears a resembles in form and coloration to small blister beetles of the genus Mylabris, found in same places, on upper parts of vegetation.

p. 193 (para. 6)  Dioctria resembles ichneumon flies, family Ichneumonidae, and catch prey in places where the latter flies ‑ in thick grass. It is thus possible to partially explain the absence of Ichneumonidae from prey of all but Dioctria.

p. 193 (para. 7)  Zinov'eva (1954) describes an instance where Apoclea helvipes was driven from the top of a  backhaus to its base by a wasp (Stizus sp.).

p. 193 (para. 8)  Shepherds in Kazakhstan and Egypt consider robber flies blood suckers; this is erroneous.

p. 193 (para. 9)  Robber flies sometimes fall prey to other robber flies, but these instances are few. 

p. 193 (para. 10)  Certain authors (Whitfield, Poulton, Efflatoun) consider that the female of many species eat males after copulation, if they don't fly off in time. We observed six examples of cannibalism of Selidopogon octonotatus in ephemeral desert. Five males and 1 female, none of which were courting. Large numbers of bodies of males were observed since there were numerous spiders preying in the dried Compositae blossoms on which robber flies landed. The reason for cannibalism was simply famine caused by large numbers of predators ‑ robber flies and spiders, and not enough prey. Not a single instance of cannibalism was noted among the same species around Alma‑Ata where they were present in masses. Under similar conditions, cannibalism was noted among Stenopogon macilentus. It is likely that cannibalism is not a manditory occurrence among robber flies.

Significance of robber flies
p. 194 (para. 1)  Poulton: 1906 ‑ Data: Of 228 victims taken from robber flies (Table 2) 90% fall into four Orders: Coleoptera, Hymenoptera, Diptera and Lepidoptera. Later (1924), he reported that Hyperechia larvae feed on Xylocopa larvae in Africa.

p. 194 (para. 2)  Melin: Assuming that 100 Laphria hunt five hours per day over a woody area 100 km' square and that they take a prey every two minutes, he found that over this area up to 100,000 insects will be destroyed over a season; he sees this number as below the actual occurrence.

p. 194 (para. 3)  Seguy (1927): Considers all robber fly larvae phytophagous, living in the soil and under tree bark, a seemingly secondary pest to wood pulp, and as an exception, carnivorous.

p. 194 (para. 4)  Clausen (1940): Larvae live in soil or rotting wood pulp, (where they) feed mainly on larvae of other insects and locust/grasshopper eggs; citing Bromley (he reported that) nearly 700 robber flies can destroy a bee colony in three days. 

p. 194 (para. 5)  Other works indicate robber flies destroy pests such as: Locusts/grasshoppers (Fedorov 1925, Bogush 1949, Bei‑Bienko and Mishchenko 1951, 1952): Sometimes following a swarm of locusts/grasshoppers, robber flies destroy them in masses (large numbers) (Shtakelberg 1948) Shtakelberg 1900 ‑ ACertain steppe species of robber flies are reported present under corresponding conditions in exceedingly large numbers, sometimes in masses; then their practical role and role as an element of the environment is exceedingly significant.@

p. 194 (para. 6)  Zinov'eva places robber flies as primary attackers of June beetles and other harmful insects in Urdinsk forest industrial conditions.

p. 194 (para. 7)  Efflatoun notes that in Egypt robber flies perch on the backs of cattle and attack blood sucking insects; analogous facts from V. B. Chekalin for Nargnkol (Kazakhstan). In 1952, Satanas gigas, collected while catching horse flies (Tabanidae) on backs of grazing cattle, were sent to the Zoology Inst. of the Academy of Science of Kazakstan, SSR. Skaliidzadaev (1955) notes that robber flies kill horse flies, especially females, in large numbers on pasture lands and near water holes.

p. 194 (para. 8)  Bromley's work devoted to harmful effects of robber flies on the beekeeping industry mentions several robber fly species as destroying bees in Europe, Africa and America and goes into detail for the U.S.A. five species were doing apparent harm, of them Promachus and Stenopogon indigenous to our fauna ‑ in fact ‑ hundreds of bee shells caught and sucked out by robber flies under hives; by his data 141 bees were caught by a  single robber fly in one day; he also indicates that Promachus larvae, inhabiting fields feed on larvae of Phyllophaga fusca and possibly on other species; 

p. 195 (para. 1)  Rymachevskaya noted robber flies destroying bees near Alma Ata in Ussurijskij Province. In 1952, B. S. Kuzin gave us two examples of Promachus leontoclaenus and Stenopogon macilentus sent to the Republic of  STAZR of the Kazakhstan branch of VASKHNIH for identification. They were caught while destroying bees. During my stay in S. Kazakhstan (Kinov region), I frequently heard complaints from Bee‑keepers about "hump‑backed" flies killing bees; they turned out to be Philodicus spectabilis Loew.

p. 195 (para. 2)  Robber flies when especially numerous, are often found in masses in steppes and deserts; considering Melin's calculations, it is necessary to agree with Shtakel'berg's opinion that robber flies precipitate great compositional changes on the entomological fauna where they live. Many entomologists ignore their role.

p. 195 (para. 3)  For the present, it is impossible to provide a general evaluation of the economic significance of all robber fly group; it is possible to isolate individual species or genera that play a definite role. In our opinion, the  following robber flies deserve attention.


1. Genus Leptogaster ‑ 10 species of this genus occur in Kazakhstan. They inhabit dense grassy thickets and not so dense woods. They are common and often in large concentrations in grain fields; the saprophagous larvae live in loose soil rich in humus; the imago collects aphids, locust/grasshopper nymphs, bugs, Cicadidae(?leafhoppers?) and other insects from stalks, leaves, dried blossoms of the vegetation.


2. Genus Promachus ‑ a large group, no less than five species in Kazakhstan; larvae feed on June beetle larvae; adults may be pests to the bee‑keeping industry.


3. Philodicus spectabilis ‑ is found in large concentrations in fields of cotton and medick of S. Kazakhstan. They destroy large numbers of insects, including wild pollinating bees.


4. Laphria ‑ in Kazakhstan woods there are probably no less than 5‑6 species. If further biological observations confirm the conviction, established in literature that their larvae feed on larvae of jewel beetles (Buprestidae), longhorn beetles (Cerambycidae), and other inhabitants of tree trunks, it is interesting to pose the question of their (potential) use for combating the mentioned pests.


5. Many species of Stichopogon can apparently be used to destroy small cicadas (leafhoppers), buqs and thrips, especially in Southern reqions requiring irrigation, where these small insects sometimes multiply in great numbers.


6. Selidopogon octonotatus ‑ widely distributed throughout all Kazakhstan, in some places occurring in large concentrations. Under usual conditions, 80% of the prey are Hymenoptera, usually solitary bees. The species is distinguished by a lengthy flight period ‑ July until the end of August in S. E. Kazakhstan, and by great voraciousness.


7. Stenopogon ‑ more than 10 species in Kazakhstan ‑ important in terms of location, they harm the bee‑keeping industry, not only in the aviary, but especially where bees gather nectar.

p. 196 
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Page 193 - Neomochtherus marikovskii Lehr, sp.n.

Biology


This species flies in June and in July.  It is accustomed to deserted grain fields amid cliffs and low hills but often exists in ravines rich with vegetation.  The discovery of this robber fly on the steep slopes of the entrance into Taigak Canyon (Culak Mountain) was remarkable for here there are places completely barren of any growth or covered only by tangled masses of saltwort.  A strong wind blew from the valley; the robber flies flew near the very summit from the lee side, searching for prey.  The earth was strewn with rock and was of a reddish-brown color, but in places it was black from a recent fire.  The coloration of the robber flies harmonized perfectly with the soil.

Page 194 - Neomochtherus graminicola Lehr.

Biology


The first individuals appear in May and the last disappear in September.  The main flight is in June and July.  In contrast to  Neomochtherus tricuspidatus Engel this species is found only in salt-marshes or loam.  It hunts its prey, sitting sidewise on the center part of stalks of grassy plants, seldom on the ground.

Page 199 - Neomochtherus mundus, 1849

Biology


This species is found in the Alma-Alta region in July.  It appears on the dry southern slopes of the foothills of Zailiiskii Ala-Tau, in mountain basins, in fallow parts of the steppe and semi-desert, and only rarely in river valleys.  It hunts its prey, sitting on the middle section of woodworm stalks and other plants, but seldom sits on the ground.  In contrast to Neomochtherus tricuspidatus Engel it is seldom found in shrubbery.  The eggs are laid on leaves and in the axils of plants at an height of 10 or 20 centimeters.

Page 202 - Neomochtherus perplexus Beck, 1923

Biology


The locality of this species is probably connected with sandy/light soils.  Thirty examples from western Kazakhstan were taken by K.S. Sakhebzadayeby from traps set for horseflies where there averaged 3 to 5 robber flies for every 10 to 15 horseflies.  According to his observations, robber flies of this species hunt in groups for horseflies existing near horses.  V.V. Shevchenko make the discovery of robber flies in the traps.

Page 205 - Neomochtherus tridentatus Loew, 1870

Biology


This species flies in June and July.  It is common in the ephemeral desert amid camel thorn, grassy undergrowth, wormwood.  A calculation made June 25, 1952 in such areas states that there was a maximum density of 0.93 individuals per square mile.  These robber flies are found on the peaks and in the ravines of low desert mountains and in the sparse undergrowth along the river valleys.  A rather complicated courtship precedes mating, often lasting ten minutes or longer.  The female lays her eggs deep in dried poppy heads, and in the axils of leaves and branches of various plants at an altitude of 10-20 centimeters.  The female thoroughly examines the plant with the ovipositor before laying her eggs.  When the abdomen of the female remains extended and still for a certain length of time, it is called "a rest" and signifies that an egg has been laid.

The greatest activity of the species is during the daytime, but in warm weather continues long after sunset, even in strong wind.  During the heat of early afternoon (about 40 C) the robber flies hide in the thick bushes and grass, gathering together in large numbers.  From such a place comes a sound which is similar to the hum of beehives.  At that time it is possible to walk several hundred meters in the habitat of this species and not see a single specimen but underneath a bush to find a large number of them.

Page 208 - Neomochtherus tricuspidatus Engel, 1930

Biology


The first specimens, usually male, appear in the middle of July.  The main flight is in July and August, but single individuals are seen until October.  The favorite feeding places are dry, light, sparse shrubbery or sections of tall grasses on the slopes of foothills and low rises.  These robber flies avoid thick bushes.  Their flight is slow and soundless and they are able to quickly penetrate bushes.  The color of their legs and abdomen blends with that of the branches of Spirca and Wild Cherry.

They hunt their prey sitting on bushes, seldom on the tops of stalks, more often in the shade of branches, and during the heat even from the underside of leaves.  In contrast to other species they can sit motionless for a  long time.  Their prey includes various insects:  Pentatomidae, Onthophagus, Apidae (Halictus, Andrena); but they mainly feed on solitary bees.


In the foothills near Alma-Alta, copulation was first observed on September 1, 1952.  The female lays one or two eggs at a time on wormwood stalks (other plants are possible).  Towards the maturation of the eggs the membrane on her abdomen is plainly visible.


This species was found to be the prey of wandering spiders and robber flies of the genus Stenopogon.

Lehr, P.A. (1959): [Specific behavior of robber flies in connection with a predatory way of life]. Proceedings of the Fourth Congress of the All Union Entomological Society 1: 76-78.
***Translation from Russian by Robert Karriker [809 Elmwood Drive, Norman, OK 73072] and Dr. Robert Lavigne [Professor Emeritus, Dept. of Renewable Resources, Entomology Program, University of Wyoming; current address: P.O. Box 1010, Mt Barker, SA 5251, AUSTRALIA; e-mail: rjlavigne@netspace.net.au]

l. In the desert with its sharp contrasts, a maximum of adaptability and plasticity is required of insect predators. This can be seen in a series of examples from the behavior of robber flies.

2. In every biocoenosis there are found several species of robber flies. Peculiarities of their hunting methods provide them, on the whole, with opportunities to feed on insects belonging to different ecological groups which exist either on plants or hidden in the earth.  The species belonging to Machimus, Eutolmus and close relatives hunt insects flying above the surface of the grass; Dioctria hunt insects flying in between these plants; Stenopogon porcus Loew hunts insects crawling on plants; Leptogaster gathers insects sitting on stalks and leaves of plants; Heteropogon hunts those crawling on the soil surface. Each species, depending on its method of hunting prey, based on its behavioral pattern, and on the place of habitation has certain characteristics of morphology, flight pattern, etc. which are peculiar to it alone.

3. The climate of the desert is changeable and in certain years there are few insect‑victims (prey) or they are hard to obtain. The fullest use by the desert robber fly species of the favorable time of day for hunting puts a severe limitation on daily behavior. The cooler part of the day ‑ the morning from 11 to 12 am ‑ is when the robber fly feeds; the time between morning and the hottest part of the day is for oviposition; the cool period before evening for supplementary feeding, and night time for mating which occurs many times for the majority of robber fly species.

4. Prey in the desert is not only a source of food, but also of liquid.  Species, whose flight period begins when the weather is cool (April‑May ) and ends during the period of high heat (June‑July) radically change their behavior pattern. During the early part of the flight period robber fly prey is not numerous and the predator also quickly discards it. During the second half of the flight period when the prey serves also as a means to satisfy thirst, the robber fly not only hunts more insects, but lets its victim go with reluctance. It is possible to capture the robber fly by taking hold of the prey with forceps. The danger instinct is suppressed.

5. In connection with the fact that daytime is used entirely for feeding and oviposition, it becomes necessary to consider the methods  used which ease the meeting of the sexes during the remaining short evening period.  This problem is solved differently by different species.  Females of Promachus leontochlaenus Loew seat themselves on the tops of plants an hour before sunset; the males fly westward a half hour before sunset and, orienting themselves by the silhouettes of tall plants, find the females.  The male of another group seeks the female in a special flight. In the morning the male establishes the presence and abundance of females in a specific territory.  Meeting a female, the male courts her in an original soaring flight.  This courtship is not only a way to establish the willingness of the female to mate, but to stabilise the female.  The stronger the fixation, the smaller the flight circle of the male.  In such a manner contact between individuals of the population is maintained and the male can orient himself as to the position of the females.  Copulation and courting are two separate elements of their biology.

6. Desert robber flies are divided into two groups at the highest temperature of the day.  The first group, which includes members of the subfamily Asilinae, seek the shade of rodent and turtle holes, ravine precipices, buildings; for example, Promachus leontochlaenus Loew sit as high as possible on the shady side of tall plants when the temperature reaches 35 degrees C.  On the other hand, the members of the second group (Stenopogon, Laphystia) are more active, especially during this time period.

7. In the desert, during different years, insects which serve as food for robber flies are distributed very unevenly. In dry years they gather where there are more green and flowering plants, usually in ravines.  During such years robber flies move en masse in search of prey, changing one hunting area for another and gradually flying from large areas to smaller limited spots in which prey are abundant.  After a short time these "spots" are cleaned of all insects suitable for the robber flies to eat.  This leads to hunger and finally cannibalism, which provides the species with a means of survival.  Males are most often the victims of this cannibalism.

Lehr, P.A. (1960c): Robber Flies of the genus Habropogon (Asilidae, Diptera) of the Kazakhstan and of Middle Asia. - *Trudy Inst. Zool. 11: 180‑192, Alma‑Ata.
***Translation from Russian by Robert Karriker [809 Elmwood Drive, Norman, OK 73072] and Dr. Robert Lavigne [Professor Emeritus, Dept. of Renewable Resources, Entomology Program, University of Wyoming; current address: P.O. Box 1010, Mt Barker, SA 5251, AUSTRALIA; e-mail: rjlavigne@netspace.net.au]

***Note: only biological information has been translated

Page 182 ‑ Rarity in collections explained by the peculiarities of their behaviour; They are small and blend with the background of their habitat. They hunt on the ground at the base of vegetation and rarely attract the attention of entomologists. Life style of genus Habropogon is unknown.

Page 185 ‑ Habropogon deserticola Lehr.   Biology ‑ In southern Kazakhstan they fly beginning in the third 10‑day period in May (21st) up through the end of June. They are found everywhere in the ephemeral desert, but they are especially typical in the dry hollows, ravines, etc.  Their biology is probably similar to that of Habropogon latifrons Loew. The two examples of prey belong to two orders: Coleoptera (Omophlus deserticola Kirsch) and Lepidoptera (a small moth). Judging from the pollen eater, a type of beetle, Omophlus deserticola Kirsch, no less than twice the size by volume of the predator, they can catch fairly large insects.

Page 187 ‑ Habropogon latifrons Loew.  Biology - Flies from end of April up to end of May. Found everywhere in the ephemeral desert and also on low hills and mountains. These robber flies were encountered in numbers on the gypsum hills near the natural landmark Turtek‑Say (mountains of Kyztyoxtan). In flight, they are very similar to the small bee, Anthophora, which flies resemble, especially when the robber fly flexes the tip of the abdomen upward, from which its body becomes seemingly broader and shorter. The similarity is augmented during flight by the incessant bee‑line "singing." They may crawl under a broad leaf, a blade of grass or a rock to get to shade at noontime in hot weather. They catch prey seated on the ground, among the vegetation.

During copulation the male sits on the female holding on to her mesodorsal region with his legs. When flying, freeing the female's wings, the male bends as if folding its abdomen in two and holds on to the female's abdomen with its legs; its wings are folded during flight and the female directs the flight.  The three prey specimens belong to two orders ‑ Hymenoptera (a winged ant and a small bee) and Diptera.

Page 191 ‑ Habropogon verticallis mesasiaticus Lehr.  Biology ‑ flies in June‑July. Is probably found only on sand. In south Kazakhstan region ... (where found)... waits for prey seated on the ground, but during the day when the sand gets hot, they sit on vegetation. The two specimens of prey belong to two orders: Coleoptera (Curculionidae) and Diptera.

Lehr, P.A. (1961): The robber fly Stenopogon heteroneurus Macquart (Diptera, Asilidae), its behavior and feeding. - Trudy nauchno‑issled. Inst. Zashch. Rast., Kazakstan 6: 131‑146, Alma‑Ata.
Additional translated information from the same paper:

***Translation from Russian by Robert Karriker [809 Elmwood Drive, Norman, OK 73072] and Robert Lavigne [Professor Emeritus, University of Wyoming; current address: P.O. Box 1010, Mt Barker, SA 5251, AUSTRALIA; email: rjlavigne@netspace.net.au]

LOCALITIES AND BIOLOGY -- Lehr

(starting on page 134)

This species is known in North Africa, Arabia, Iran, in the argillaceous deserts of Turkmen, Tadzhikistan, Uzbekistan, and in Southern and South-eastern Kazakhstan.  These robber flies fly from the beginning of May (in the Ashabad area, May 3, 1903, Anger) until the last part of August (in the Khorog area, August 20, 1936, Ivanov).  In the Alma-Alta district the species flies from June through August.  In Southern Kazakhstan in 1957 the first specimens were observed on May 9, while in 1959 they were found from May 26 through July 23.  The early appearance of robber flies in 1957 is not characteristic for all Southern Kazakhstan and can be explained by certain topographical peculiarities as are found on the southern slopes of the Kiiztyoztau mountains.

Unlike S. porcus which is found in such ecologically ideal locations as the ephemeral desert, oases and marshes, S. heteroneurus is less flexible and is always found in the strictly defined locations which are characteristic for the majority of other species of this genus.  In Southern Kazakhstan the species is found in the typical ephemeral desert with loess soil in association with sedge and meadow grass,, especially if the latter contains perennial herb bushes.  The species was noted in such sites and in the Kiiztyostau mountains.  Certain individuals were found in the irrigation ditches between newly cultivated cotton fields, but not in the old oases.  This species is never seen in salines, in deep ravines with salt-marsh growth, or in marshlands.  In these places S. albociatus, which never leaves its established locations for the nearby Loess deserts, is found.  In South-eastern Kazakhstan this species was common in the ephemeral desert containing Ebolick (Ceratocarpus) with a mixture of camel thorn (Alhagi canescens) and wormwood (Artemisia).  It was found also in dry ravines.

Adult individuals come out of their pupae in the morning between 10 and 12 a.m., when the soil has a temperature of about 25-28 C at a depth of 4 cm.

Like all robber flies, this species has specific hunting areas.  It seeks its prey, sitting on short plants, even when it is located in the thickets of perennial herbs.  Very rarely are these robber flies found sitting on tall bushes or on the ground.  During strong winds, the robber flies hunt in protected places--among tall plants, low levels in the earth, etc.  In the morning when the weather is cool, they turn their side towards the sun as the northern types do.  During the daytime it is possible to observe the following scene:  A robber fly is seated on a bush waiting the take-off of a locust and at this very moment the end of his abdomen touches the locust which has sought protection from the heat on the same branch.  Robber flies usually only attack flying prey, but when extremely hungry, they also seek prey whose resting place they happen to note.  Thus, in the Iliiskii Valley a frightened cricket (Metrioptera sp.) had already settled in the grass, and only after this did the robber fly seize it.  Hunger and thirst probably were so strong that the robber fly covered with a net, did not try to fly away when the net was removed, did not leave its prey and did not even make an attempt to flee.  It was easy to pick the robber up with its prey, similar to cases with S. porcus Loew (Lehr, 1958).  It is often possible to see the robber fly stalking large insects--female Turanian locusts (Calliptamus turanicus Tarb.) or slowly overtaking male praying mantids.  Once a robber fly attempted three times to seize a praying mantis, but without success.  The huge wings of the prey hindered capture by the robber fly.

After seizing its prey the robber fly falls onto the ground with it and often seems crushed by it, but this gives the robber fly several advantages.  Finding himself underneath the prey, the robber fly hangs onto the plant with several legs and clutches the prey with its remaining legs.  This definitely helps during a strong wind.  For example, a robber fly had difficulty holding on to a large female Sphingonotus satrapes Sauss., whose spread wings created a great pull.  The following detailed note is quite interesting.  Around 4 p.m. a female robber fly was flying with her prey--shield bug (Carpocoris fuscipinus Boh.).  Another female suddenly attacked the first.  This first female dropped her prey.  Both female robber flies sat on different sides of a plant stem and began a very energetic fight with their legs.  Finally, one female "jumped" onto the ground and quickly flew away, and the remaining female after a short time left the plant buzzing loudly and "discontentedly".

The measurements of robber fly prey vary between 9-49 mm with an average size of 24-28 mm.  The robber fly takes approximately 4 hours to eat a male Turanian locust 28-29 mm in length.  The maximum amount of time for sucking (from 1:38 p.m.) at a temperature of 32-33 C was 4 hours and 8 minutes.  The process of devouring the prey is illustrated in the following example.  On June 4, 1959, at 1:05 p.m., a male S. heteroneurus caught a male Turanian locust.  The robber fly held onto him from beneath.  Within 2-3 minutes the convulsive movement of the locust's hind legs ceased.  The robber fly extricated himself from under the prey and then flew, carrying him about a meter, and seated himself on a stalk of meadowgrass, bending the stalk with his weight.  The prey was pierced through the eye.  Several times the robber fly flew off, probably frightened by me, but making an accurate circle, returned to the place where the locust lay.  The locust often only hung on the proboscis of the robber fly, completely unsupported by his legs.  For the rest of the time he was placed between the plant and the body of the robber fly.  During the entire time of devouring the locust, the robber fly only shifted his proboscis three times, and always inserted it through the head.  Despite this, the abdomen of the locust became entirely empty and transparent.  Towards the end of the sucking, the robber fly often bent his abdomen, which probably eased the distribution of the large amount of food.  Three hours and 2 minutes after the robber fly had begun to devour the locust, he unexpectedly dropped his prey, having been attacked by an enemy wasp.  At this moment, he assumed the typical defensive position:  turning the abdominal side towards the enemy, he clung to the plant by two legs and made sharp threatening movements with the remaining ones. 

The composition of prey for S. heteroneurus is more or less consistent (Table 1).  In 1959 males of the Turanian locust group (Calliptamus barbarus Costa), near to the average size of prey, made up the basic diet of the robber fly.  The amount of time spent on devouring this prey is about 4 hours.  On this basis, it is possible to estimate rather accurately the number of insects eaten by the robber fly population during a single flight.  Table 2 shows the feeding activity of the robber fly for a day, but here it is necessary to make some explanation.  From the material in the Table it is seen that the maximum number of feeding individuals occurred between the 15th and 17th hour (32 percent), but this is not quite accurate.  This is due to the fact that during the dinner break from the 14th to 15th hour, observation practically ceased.  Thus, if 29 prey specimens were collected from the 13th to the 14th hour, only 4 between the 14th to 15th hour, but 30 from the 15th to the 16th hour, then the maximum would actually fall between the 13th and 15th hours.  In order to estimate the average number of insects eaten by a robber fly during a single day, the three different areas were closely observed and the specimens counted every 4 hours - at 11 a.m., at 3 p.m. and at 7 p.m.  All robber flies were counted, both with prey and without prey.  On the basis of this acquired data, calculations were conducted according to the following formula:

where X equals the average number of prey specimens per robber fly in the course of one day.

m equals the number of robber flies with prey in all areas.

n equals the number of robber flies counted in all areas.

l equals the number of the observed area.

The reasoning of this problem is as follows.  On all three areas n robber flies are counted.  It is assumed, that in each subsequent area we are dealing with the same number and the same robber flies as in the first area, that is, the number of robber flies under observation (y) will be equal to the general number of robber flies (n) divided by the number of areas:

ascertains the number of insects caught by a robber fly in one day in an observation area (x).  Substituting the equation for y we acquire the above formula.

The numbers acquired in this manner are used in Table 3.  If it is our aim to calculate the number of prey eaten by a robber fly, each prey specimen being equal, for instance, to a flying ant devoured approximately for an hour, then it would be necessary to cover the areas twelve times in a day.  Unfortunately, the work on the observation of robber fly behavior was conducted almost exclusively during extra free time which happened to coincide with favorable weather conditions.  However, the results of the three countings, which appear in Table 3, give much information on the biology of robber flies.  The calculations, made on the 21st and 22nd of June show that an outstanding number of individuals of the robber fly population either were doomed to become extinct or were forced to seek other places abundant in prey.  On June 21 and 22, 3 to 6 individuals out of 10 fed while in the observation areas 10 to 13 were found.  On the basis of this it was possible to assume that fewer and fewer robber flies would be found in these same places.  And on June 23 we noticed only 2 robber flies and on June 25 only 4.  Thus, in two days the number of robber flies decreased 3-6 times because of the bad weather.  Those individuals remained which were able to find food even under unfavorable weather conditions.  The major form of nourishment for these individuals was chance prey:  flying ants, moths and other insects.  Although this food did not help the development and maturation of eggs, it did enable the robber fly to survive this unpleasant time.  Cannibalism played this very same role.  All the males were picked over by the females during the days following the lengthy period of bad weather and hunger.  (June 9-12, six examples:  June 22, one example).

It is hardly possible that a decrease in the robber fly population was due significantly to their extinction.  A large portion of them probably moved to places abundant with prey, about which I have written at an earlier time (Lehr, 1958).  In 1959, robber flies were observed stalking prey in one place for several minutes and then flying for long distances almost always in one direction.  Three or four years ago an irrigation ditch was dug in the Golodny steppe.  The excavated dirt was levelled by a grader into two wide flat banks which were quickly overgrown with Heliotrope (Heliotropium dasycarpum Ldb.).  The overgrowth was 0.75 - 1.5 m above the surrounding level steppe.  Every day from 10:00 to 11:00 a.m. locusts flew from the surrounding steppe to the irrigation ditch where they waited out the afternoon heat on the tall Heliotrope stalks.  After a two day hunger period the robber flies disappeared from the steppe but they gathered up to 2.5 individuals per 100 kl in the irrigation ditch.  The discovery of robber fly pupal cases here shows that robber flies had been in the desert no less than three years, being attracted by the possibility of prey, and that their density here surpassed many times the number found in the steppe.

This process will continue to take place as long as the irrigation ditch does not fill with water.  Of the robber flies hatched in the steppe, a small number will continue to lay their eggs there while the majority, in search of places abundant with prey, will gather at the irrigation ditch in pursuit of the locust.  This process is only a small part of the complicated relations of one species in the biocoenosis of the struggle for food and for the opportunity to reproduce.

In Table 1 we can see that locusts compose the major portion of food for S. heteroneurus Macq. in Southern Kazakhstan.  The flight period of the robber flies in these places coincides with that of the Moroccan locusts (Dociostaurus maroccanus Thunb.) and ends long before the final flight of the desert locusts, which were the main food of this species in 1959.  In 1958, the territory which was under observation was treated with poisons for control of Moroccan locusts, and the number of these locusts in the surrounding steppe at that time was insignificant (Table 4).  The robber flies, which appeared before the start of the flight of the desert locusts, were forced to catch other insects in order to survive.  This is shown in Figure 6.  At this time the majority of insect species represented by one or two examples were included in the prey of the robber fly.  During the first part of the robber fly flight, bees composed the basic diet.  The robber flies formed rather thick groups in the undergrowth of Psoralea drupacea Bge., the main desert nectariferous plant.  However, despite the rarity of the Moroccan locusts (not more than 4 percent, Table 4), their role as prey in the robber fly diet did not lessen even at the end of June.

The appearance of wings on the Turanian locust is shown in Table 5.  The wings of the desert locust appear almost simultaneously with only a small delay.  Within 5-7 days after receiving his wings the locust begins to make short flights.  At this time (June 6-20) the number of locusts in the robber fly diet begins to increase (Fig. 6).

After wings develop, the desert locust (the males are more similar to Moroccan locusts in size) rarely migrates.  At the end of the robber fly flight, when there are few other insects, the locusts are still numerous, the robber fly and its prey are heavily concentrated in similar places.  At this time the locusts compose 100 percent of the robber fly food (July 1-16).

The female S. heteroneurus, like the all robber fly females which we have observed, when feeding regularly, copulate daily and lay eggs.

We noted earlier (Lehr 1958), that during a 24-hour period robber flies observed a regularity in feeding, copulating and oviposition.  The corresponding information on four species are shown in Table 6.  However, the flight period is determined not at extreme times characterized by single individuals, but at the time of the mass flight of the species.  From an analysis of the material shown in the Table, it is clear that the later the species' flight occurs the more accurately feeding, copulation and oviposition are divided.  For example, the first two species lay their eggs at any time:  the third never lays eggs in the evening and the fourth never in the morning.  This difference is even more sharply depicted in copulation.  True to fact, the first two may copulate at almost any time of the day; more often during the evening; the third mainly in the evening, an hour before sunset; and the fourth only in the morning, during a rather short time from 8:00 to 11:00 a.m.  There were found to be only two exceptions to this during the course of three years of observation.  On June 19, 1959, copulation began around 11:00 a.m. and on July 17, 1957, a mating pair was seen around 5:00 p.m.  How is this more and more strict daily "regime" explained?  First of all, temperatures rise and the dryness of the air affects the behavior of the robber flies and their prey.  As we have already shown, the basic food of S. heteroneurus are locusts, which move mostly during the daytime.  At 10:00-11:00 a.m., the locust flies from the place of oviposition and feeding to tall plants.  At approximately this same time the robber fly finishes mating and begins to hunt.  The extreme dryness of the air, the difficulty of the catch plus the limited selection of prey force the robber fly to use the time when its prey is in movement for hunting.  Oviposition (by the asilid) occurs after the capture of enough food, i.e., during the afternoon.  Only a strict observance of this "regime" allows the species to flourish in the sparse desert.

Earlier we assumed (Lehr 1958b) that the meeting of the males and females of certain robber fly species before mating was of a casual nature.  However, this "casualness" is important only as an exception.  At least for the species, living under the strict conditions of the desert, there is a specific time and method of bringing the two sexes together.  The majority of robber flies begin mating in the evening and continue all night, but S. heteroneurus Macq. mate only in the morning.  The males appear first and 10-15 minutes after sunrise they begin to search for the females.  The search flight of the male differs little from that of Selidopogon octonotatus Loew (Lehr 1958) and he carefully examines the entire area.  Flying over hundreds of meters the robber fly only rarely alights to rest for several seconds.  Towards 7:00-8:00 a.m. the character of the male's flight begins to change.  He makes sharp upward flights, after which he gradually descends to the earth by fits and starts (Fig. 7).  The ascent also occurs in small jumps.  At this time the robber fly's body is at a slight angle toward the earth, head downward, and he moves in a horizontal plane from side to side while the angle between the extreme positions of the body is 30-40.  Towards 8:00-9:00 a.m. the number of "jump-flights" increases and the whole movement of the male consists of an interchange of leaps and search flights (Fig. 7).  At this time the male produces a weak, ringing sound.  The female probably flies up to the male when he is in flight.  Copulation continues about an hour and sometimes longer.  In 1959, the final mating pair was observed at 10:47 a.m. (June 22).

As was already stated, robber flies gathered in large numbers at the irrigation ditch.  The Heliotrope on the bank of the ditch cuts across the level surface of the steppe in a straight line, and the surrounding steppe is covered with the thick growth of Diarthron vesiculosum F. et M. rising above the dry meadow grass and sedge.  The robber flies are less dense beyond the limits of the ditch and the male, seeking a female, finds his way in this setting and very rarely flies beyond this bank (Fig. 8).  Irrigation ditch sites are not common in the Golodny desert and the robber flies only became familiar with this site over the past two to three years.  Hence, this instinctive ability is all the more significant when it allows the insect to orient itself under such unusual conditions.

The earliest egg-laying was observed on July 7 at 3:50 p.m. and the most intensive occurred around 5:00-6:00 p.m., when the heat had decreased.  The eggs are laid almost always in soft earth and always in the shade:  under perennial herb bushes, in turtle burrows, etc.  After finding a suitable place, the female buries her ovipositor to a depth of 2-3 segments, but if the earth is very loose then she buries her entire abdomen up to the thorax.  At this time the coronal spines probably fulfill the role of the peculiar bore-spike.  During oviposition, the female slowly removes her ovipositor, covering the entrance with dirt.  When the abdomen is removed the final 2-3 segments bend and, sliding along the ground similar to an elephant's trunk, sweeps across the opening.  Oviposition lasts about ten minutes.  In observing the female laying eggs it is easy to understand the importance of her gray colour.  When she buries a large part of her abdomen into the earth, the thorax and head look very much like a clump of earth and blend entirely with the surrounding area.  At this time the female is completely defenceless.  The more reddish colour of the male blends closer with the colour of dried grass.  At the end of the flight period, many times we saw females who were unable to fly after having laid eggs.  Their abdominal segments increased in size, lost any elasticity and the individual died.

There are 15-20 eggs in a clutch and they are fastened together as a large clump (Fig. 9).  The earth does not stick to them.  If the ground is loose, then the eggs fasten themselves to hard particles:  Stone, roots, etc.

Birds, spiders and wasps are enemies of robber flies.

The question of the significance of S. heteroneurus as a predator can be decided more definitely than that of other robber fly species.  On the basis of the material in Table 3, we can accept that a robber fly eats one prey specimen per day and that the prey is equal in size to a male Turanian locust.  Unfavorable weather noted June 21-22, which reduced the feeding activity of the robber fly, occurred three times for a length of one to two days during the flight of this species.  Only in the first part of June were there approximately six days of cloudy and at times windy weather.  Hence, the length of the flight accordingly decreased (Table 7).  In the Table, it is seen that in 1959, the positive role of the robber fly increased because of concentration of robber fly and prey in the same locality.  But the dominance of male Turanian locusts in the diet of the robber fly does not give us the basis to consider its role in the reduction of locusts significant.

However, the numerous and often unobserved parasites and predators, including the robber fly, S. heteroneurus, can deter the development of the locust.

Lehr, P.A. (1965): Robber‑Flies of the tribe Dioctrini of Kazakhstan and Middle Asia. - Trudy Inst. Zool. 9: 184‑199; Alma‑Ata.
***Translation from Russian by Robert Karriker [809 Elmwood Drive, Norman, OK 73072] and Dr. Robert Lavigne [Professor Emeritus, Dept. of Renewable Resources, Entomology Program, University of Wyoming; current address: P.O. Box 1010, Mt Barker, SA 5251, AUSTRALIA; email: rjlavigne@netspace.net.au]

***Note: only biological information has been translated

Genus Dioctria Meigen

 Page 186. In the foothills near Alma‑Ata, they appear in May and in the first period of flight they are found in glades containing several types of grass.  During the day they hunt under the grass overstory, and in the morning and evening, when it turns cool, they usually appear on the surface of the vegetation, utilizing the sun's rays.  In accordance with how hot the days become, and how dry the air becomes, the insects gradually move under cover of garden trees or forest, and they gather deep in the brush of thickets. (May appear on North and East exposures in mountains). Depending on how much D. flavipennis move into the tree shadows, D. arbustorum, sp. n., begins to appear in the open glades. Subsequently representatives of this species become rare in open spaces; they hide under cover in thickets.

The practical significance of these flies is still unknown, in as much as little is known about their predatory habits.  However, for a series of species, it is fairly well established that they destroy ichneumon flies (Hobby, 1932).  It is even more interesting that in Kazakhstan several species occur in masses in fields of alfalfa and fodder grasses.  Also typically in gardens.  The fact that D. rufipes Degeer caught a butterfly caterpillar (Hobby, 1932) and D. humeralis Zeller, worker ants deserves special attention. 

Dioctria arbustorum Lehr -  Page 191.  Flies from the end of May to mid‑July.  Found at first in glades near forests and brushy thickets, later they come out under cover of bushes and trees, usually on the slopes with East and North exposures.

Dioctria flavipennis Meigen - Page l91.  In the Alma‑Atinsk region, it flies from mid‑May to mid‑July, appearing earlier in the sub‑alpine zone and higher up in the mountains later on.  In May it is found on the rocky benches both on slopes thickly overgrown with grass and on the crests, while in July it is rare at those altitudes and is found almost exclusively under cover and on the edges of apple groves, gardens and shady canyons.  But higher in the piedmont region and in sub‑Alpine meadows, they fly in July on open, grassy slopes.  It is difficult to count them in their habitat. Thus, 12/IV 1958, on the crest of a rocky bench in a comparatively dense briar thicket there were 0.24 individuals /m2; on the NE slope of a rocky bench, a count gave 0.6 individuals /m2 on 30/V 1952.

One can observe these robber flies until 11:00 a.m. waiting for prey on dried up bunches of blossoms in stands of cereal grasses (Gramineae), especially spurge and  on the leaves of various vegetation types, up to 1.5 m. above the ground, but during the mid‑day hours, they hunt beneath the grass cover. 

(p. 192) TR Note ‑‑ the following section is italicized in the original text.

We observed all of the details of behavior of D. flavipennis on the slope of a rocky bench among thick and diverse grassy vegetation. The robber fly changed places 12 times in 21 minutes, and made 2 rushes after prey, but caught nothing. All this occurred in an area no greater than 0.5 m2.  It prefers to sit on horizontal leaves of vegetation.  The pose is alert; thorax raised on legs, the abdomen touching the leaf, the head immobile.  If no insect flies by for a long while, the fly cleans itself.  It strokes the head from the sides and from the front with the tarsi of the front legs, it combs the abdomen with the rear tarsi.  At the slightest motion, the robber fly freezes, only the head turns sharply to the side from which it anticipates quarry.  If the insect flying by is appropriate for food, the predator prepares to jump, raises up, and suddenly makes a quick rush at the prey. TR Note ‑‑ end of italicized passage.

In most cases, the body of the robber fly remains immobile, but the head turns rapidly in the direction of the insect flying by. The motion is aided by a long neck, and the angle of rotation to the longitudinal axis of the body may reach 60. As with other robber flies, this robber fly has small hunting territories. During the hunting period, he flies from place to place at distances of from 5 ‑ 20 cm. approximately every 0.5 ‑ 4 mins., depending on the degree of his satiation and the abundance of prey.  He doesn't rush at insects head on, but seemingly descends on them from above and seizes them with extended legs.  During this time, the wings are spread out and the whole insect is hanging in the air for an instant.  Prey is varied, usually beetles (in 1 case, even a staphilinid) and very frequently Hymenoptera, including sawflies. The means by which it sucks out the prey are similar to that of Dasypogon diadema Fabr.; first it sucks out the contents of the abdomen, then that of the thorax.

The males' search for females takes place during "strafing" flights, with frequent stops ‑‑ for rest ‑‑ every 1.5 ‑ 2 minutes. Courtship reminds one of that of Dasypogon (Selidopogon) diadema. But when the male hovers behind the female, he is completely transfigured, and the abdomen, bent upwards in relation to the thorax, makes him look like some kind of mosquito and not like a Dioctria, which is usually sluggish in flight.

Dioctria humeralis Zeller - Page 194.‑ In Dzhungaiskij Alatan they inhabit slopes of low mountain ranges and the piedmont region; they are found among bushes and under grass cover in glades.  They may be seen above the grassy carpet in morning and evening hours, before sunrise; during the day they are not to be seen.  One female had a worker ant as prey.

Dioctria lateralis Meigen - All flies captured were sitting waiting for prey on honeysuckle or briar leaves. 

Dioctria rufipes DeGeer - Page 196. Food varies.  Hobby (1932) who analysed 88 specimens of prey of this species, points out a marked preference towards the order Hymenoptera, esp. ichneumon flies. (1/4 of total).  But as seen from works of Hobby (1932), Poulton (1906) and Melin (1923), flies and beetles have great significance in its diet.  That one caught a butterfly caterpillar (Hobby 1932) is very interesting.

Various points of view are expressed concerning specialization of food by Dioctria, particularly D. rufipes.  Thus, Hobby is convinced that ichneumon flies make up the basic food not by chance, but by preference. It seems to us that frequency of encounter plays the primary role in this relationship, in as much as both Dioctria and ichneumon flies are more active under the grass cover (Lehr 1964). 

Myelaphus dispar Loew - Page 198. Lifestyle unknown.

Lehr, P.A. (1969b): Assassin Flies of the tribe Laphystini (Diptera, Asilidae) of the USSR fauna. - Zoologichesky Zhurnal 48(2): 233‑240, Moscow.
***Translation from Russian by Robert Karriker [809 Elmwood Drive, Norman, OK 73072] and Dr. Robert Lavigne [Professor Emeritus, Dept. of Renewable Resources, Entomology Program, University of Wyoming; current address: P.O. Box 1010, Mt Barker, SA 5251, AUSTRALIA; email: rjlavigne@netspace.net.au]

***Note: only biological information has been translated

Page 233. It is possible to isolate two groups in this tribe on the basis of ecological peculiarities of the imago: Robber flies hunting on the bare earth (Laphystia, Trichardis, Perasis) and robber flies catching insects above the surface or in the upper parts of grassy stands (Tricilis, Haplotricilis, Trichardopsis). Perasis is similar to Heteropogon in life style ‑ species of these genera hunt worker ants (Abbassian ‑ Lintzen, 1964).  Life style of Psilocurus is unknown.

Page 236. It is possible to divide all our Laphystia into three groups according to the nature of the habitat. L. carnea and L. latiuscula, hunting on bare sections of earth, well protected from winds by high grass (L. latiuscula) on brush..................At the same time L. latiuscula often hides from the heat under the vegetational curtain...........................

Laphystia hunts small insects, seldom exceeding half its body length. Basically these are Hymenoptera and flies.

Haplotriclis artemisicola Lehr, (Page 238). They prefer a Gramineae wormwood association in clay deserts and semideserts. Males are characterized by a peculiar mating flight. They rise up to one to three m. into the air and slowly, jerkily slide against the wind, moving forward with a speed of from 1.0 to 1.5 m/sec. After several minutes of such flight, (possibly a longer period) they descend into the grass. A mass flight usually begins approximately at 11:00 AM and doesn't end until 1:00 PM. At this time, copulating individuals are found.
Lehr, P. A. (1970c): [A review of robber flies of the genera Hoplotriclis Herm., Antiphrisson Loew and Philonicus Loew], pp. 36‑58.  In: ”Insects and their ecology in Soviet Central Asia”. Dushanbe, Izd. Irfon. (In Russian)Fehler! Textmarke nicht definiert.
***Translation from Russian by Robert Karriker [809 Elmwood Drive, Norman, OK 73072] and Dr. Robert Lavigne [Professor Emeritus, Dept. of Renewable Resources, Entomology Program, University of Wyoming; current address: P.O. Box 1010, Mt Barker, SA 5251, AUSTRALIA; e-mail: rjlavigne@netspace.net.au]

***Note: only biological information has been translated
Subfamily Dasypogoninae


Tribe Laphystini

   Genus Hoplotriclis Herm. 1920
Page 110 - Hoplotriclis birulai Lehr (n. sp.):  Awaits prey sitting on vegetation.

Subfamily Asilinae


Tribe Asilini

   Genus Antiphrisson Loew. 1849
Page 110 (para 3): An attempt is made at classification based on a survey of their ecology and way of life.

Page 110 (para. 6): Antiphrisson elachypteryx Loew and A. anushae V. Richter hunt in grassy and bushy undergrowth, lying in wait for prey on the branches of vegetation.  A congruent way of life (Ed. Note - similar life style) brings them together in association with the species of Cerdistus‑Neomochtherus.  Antiphrisson mitjaevi Lehr, is found along the banks of rivers and lakes; waiting for prey it sits on the bare surface of the ground. Such habitats are also characteristic of Philonicus albiceps Meigen and P. iliensis sp. n.  Antiphrisson trifarius and A. adpressus Loew hunt on the surface of sandy, clay and rocky portions of the steppe. Eremisca are found in analogous conditions, but only on sand.

Page 111 (para 1): Based on peculiarities of habitat and behavior, we can separate three rather sharply distinctive ecological groups of Antiphrisson from among the species of Antiphrisson shown to us, each of which, in its own way is close to three (four) of the genera mentioned above.

Morphology discussed.

Page 112 (para 2): Eremisca and old Antiphrisson deposit eggs in the soil.

1. Antiphrisson adpressus Loew, 1849  

Page 116 (para 3): Distribution: Egypt, Asia Minor (Eugol, 1930) Georgia, Armenia (Richter, 1963). Material: RSFSR South Orenburg region, Kazakhstan, Alma Atinsk, Pavlodar, Tselinograd, Kokchitar, Kirghizia, Tadzhiskistan, Turkmenija, regions; Iran, 16 males, 20 females; north of distribution area, they fly in July‑August; in the south, in August‑September... They usually await prey sitting on the ground, less often on rocks or in low grass. Prey, one bedbug.

4. Antiphrisson elachypteryx Loew, 1871  
Page 120  (para 1): Three specimens of prey, all flies. It was interesting to observe how a male caught a female Villa sp. (Bombylidae), which was very large for him. Buzzing loudly, he had a difficult struggle with her and finally brought her down to the ground.

6. Antiphrisson mitjaevi Lehr, 1963 
Page 121 (para 1): This species awaited prey sitting on patches of salt‑marsh vegetation, less often on the ground. In the South they fly in May, in the North, in June.

10. Antiphrisson trifarius Loew, 1849 
Page 126 – Ed. Note - Table Caption refers to Antiphrisson trifarius Loew -  Table 1. Relation of white and black bristles in the mystax (beard) in collections from various sections of the region of habitation (are real).

Page 126 (para 1, beneath Table):  It flies in May‑July. It is an inhabitant of dry steppes and deserts. Its favorite habitats are sectors with light, sandy soil or sandy loam. On the outskirts of Alma‑Ata it is found in fields and gardens in typical soil types. It awaits prey sitting on the ground.

Genus Philonicus Loew, 1849 
Page 129 (para 4):  The type of the genus, P. albiceps, inhabits the shores of rivers, lakes and seas. It spends the greatest part of the day awaiting prey on the surface of the bare ground.  P. iliensis leads a similar life. These two species probably have nothing analogeous on the basis of their ecology.

I. Philonicus albiceps Meigen, 1820
Page 132 (end of para 3): Ricardo (1920), writes of a species which flies into houses and hunts domestic flies on windows, (about P. domesticus).

2. Philonicus iliensis Lehr, sp. n.
Page 134 (para 1): On the banks of the River Ili they wait for prey sitting right at the water's edge or on stones protruding from the water, but in collections along rocky ravines they were found from one to three km deep into the desert,.  Near the River Kaskelenka they usually occurred on foot paths, often covered with a saline crust, but they also flew among grasses of the Gramineae family in glades in Tugay woods. In the flood plains of the River Chaign, they were observed hunting in an aspen forest right at the edge of the water. They waited for prey on stumps of fallen trees; infrequently they landed on leaves of vegetation protruding from the water...they fly from June‑July. Prey: Grasshopper nymph and four winged ants.
Lehr, P.A. (1970d): Robber‑Flies of the genera Heteropogon Loew and Anisopogon Loew (Diptera, Asilidae) of Eurasia. - Biologia i geografia, Kazakh State Univ. Alma‑Ata 6: 69‑79; Alma‑Ata.

***Translation from Russian by Robert Karriker [809 Elmwood Drive, Norman, OK 73072] and Dr. Robert Lavigne [Professor Emeritus, Dept. of Renewable Resources, Entomology Program, University of Wyoming; current address: P.O. Box 1010, Mt Barker, SA 5251, AUSTRALIA; email: rjlavigne@netspace.net.au]

***Note: only biological information has been translated

Page 69 (para 1) - Heteropogon - Anisopogon   --- Established by Loew (Loew 1849, 1873); Engel (1930) considered them to be one genus; Efflautoun (1937) considered them to be independent; Hull (1962) treated Anisopogon as a subgenus of Heteropogon.  Lehr follows Loew's intrepretation.

Group manicatus includes: H. manicatus, H. scoparius, H. pyrinus, H. ornatiapes, H. lugubris, H. lehri, H. pilosus sp. n., H. loewi sp. n.

Page 70 (para 2) - Group manicatus ‑ All members inhabit dry places on steppes and deserts.  They hunt for crawling insects.  Some of the species prefer to sit on rocks, less often on ground waiting for prey [1] pyrinus and others closely related), others watch for insects from branches of bushes and grasses (H. lugubris and others).  Among species waiting for prey on branches, one may isolate a group of "shaggy/hairy robber flies."   These are probably inhabitants of open landscapes, most likely, windy terrain. Their body, especially that of males, is covered with long thick hair (H. pilosa, H. lehri, H. loewi).  Members of second group ‑ type H. waltlii, approach manicatus most closely... Their lifestyle is unknown.  It is possible that they hunt close to ground as seen by the structural similarity of the females' acanthophorites of these Heteropogon with those of the species of the Stichopogonini tribe.

Page 70 (para 3) - We know only one species of the third group ‑ H. flavicornis Loew.  Externally very similar to Central Asian Cyrtopogon, i.e., to species of the genus to which Loew (1870) assigned it. Determination of the true place of this portion of the species requires further investigation.

Page 70 (para 5) -……………...body of male usually significantly more thickly covered with hair than that of female and hairs are longer.  Possibly connected with complex behavior of males: searches for female during flight and courtship is complex.  In other words, individuals of the species' different sexes spend a significant part of their time in differing microclimates.  We examined the analogous phenomenon for Dasypogon diadema octonotatus Loew (Lehr, 1962).  Additionally, peculiar "Wedding garb" is characteristic for males.  On the front and middle legs there are bundles of snow‑white and intense black hairs, the composition and position of which is different for different species.  Such a contrasting color differentiation functions as a signal during the "wedding games.  According to Mayr (1968) ethological isolation occupies one of the most important places among the factors hindering cross‑breeding of closely‑related species. Therefore the absence of the characteristic bright bundles of hair on legs of H. loewi sp. n., sharply distinguishing it from the closely related species H. manicatus, may be considered a good species characteristic.

Table I ‑ Prey of Heteropgon
Systematic categorization 

       of the prey 


                                   Robber fly species


        H. pyrinus Herm.
    H. lugubris mesasiaticus


Number of individual prey
         %
Number of individual prey
         %

Order Homoptera (Cicadidae)

Order Hemiptera (Miridae)

Order Hymenoptera 

        Including:

Phytophaga

Aculeata (Formicidae)

Of which are wingless (Apterygota)


       1

       2

     32

       3

     29

     27
       2.9

       5.7

     91.4

       8.7

     82.7

     77.1
       --

       1

       9

       --

       9

       9
        --

       10

       90

        --

       90

       90

                                   Total


     35

      10


Editor’s Note: Cicadidae = Cicadellidae [P.A. Lehr, personal communication – 12/02/99]

Page 71 (para 1) - Biology unknown.  Life style of adult flies studied only for H. wilcoxi James (Lavigne & Holland, 1969).   As may be assumed, isolation of the genus Heteropogon from the related group Stenopogonini at first proceeded among path of adaptation to hunting insects flying by below the predator's perch.  Crawling insects ‑ worker ants and spiders ‑ made up a small percent of their food and their capture bore an incidental nature (H. wilcoxi).  A following evolutionary stage, at least for species of the group manicatus, was a transition to hunting crawling insects, primarily the numerous worker ants (Table I).   But other insects crawling by the predator are also found among food items.  In 1967 on the slopes of Ketmen mountains, many small black sawflies (Tenthredinidae) were observed crawling about on rocks, cliffs and crawling into cracks.  Three of these Hymenopterans were found among prey of H. pyrinus...

KEY --  The key has been translated into German by Fritz Geller-Grimm.  See Geller-Grimm’s Home Page at http://www.geller-grimm.de/data.htm
7. Heteropogon pyrinus Hermann, 1905

Page 74 (para. 1) ‑ there is an indication that this species, found in Transcancasus (Rikhter, 1968; Moucha, Hradsky 1963), probably is related to H. lugubris.  It was not found by V. A. Rikhter (sic!), who collected there for many years, and it is not in the material we examined from this area.  Material: 18 males, 41 females; Area extends along lower slopes of Tyan‑Shan and Pam‑Alay.  It was located in the eastern most part ‑ Tykeshan Mountains near the river Usek (Alma Ata region).

Page 74 (para. 2) ‑ It appears in May and flies till the end of July.  It is an inhabitant of the southern part of the semi-desert and desert zone.  It is found on dry mountain slopes and in ravines.  We observed it in canyon bottoms in Chulak and Boguty, on gravelly precipices of Charyn [//a natural boundary or landmark of some kind//].  Primary observations were made in the Ketman Mountain range, where this species inhabits sparse spirea and briar thickets.  At the time of first flight it stays on the lower part of slopes with southern exposure.  In the second half of July they migrate.  Towards 10‑11 a.m., the robber flies come down off slopes to hunt on the adjacent terrace.  At noon, the majority hide in the shadows of rock or vegetation.  They again become active towards evening, but move back onto the slopes.  During cool days, all robber flies gather on the slopes and no migration was noted.

Page 74 (para. 3) ‑ They await prey sitting on rocks, preferably on protrusions and faces. They feed there, too.  On hot days, having caught an insect, they fly up onto branches of bushes.  In the morning they usually situate themselves with their side to the sun and during the day with their head facing the sun.  Worker ants or other organisms crawling along the ground make up the basic food (Table I). Worker ants react to movement of the predator flies in an instant and rapidly scurry away.  Other insects are slower; however ants form the food base of the species.  The prey is sucked out in 20‑30 minutes.

Page 74 (para. 4) ‑ The first individual with prey was noted at 8 a.m.  Most active feeding was observed between 11 a.m. and 1 p.m. (11-13 hours). It is difficult to locate robber flies during day (1-5 pm) (13-17 hours), they hunt later, and they are especially active before sunset.  Males feed less than females.  Search flights are characteristic of males; having found females they "court."  This process is peculiar (to this species TR) and is distinct from what is observed in other species (Lehr, 1967).  Having found the female, the male alights next to her and both fly off.  Almost immediately they alight somewhere on a rock, with the male 5‑10 cm in front of female. After a while he flies up and hovers in front of her, at times coming close, at others moving away.  At a moment when he is nearly touching her, the female opens her wings and vibrates them rapidly. Gradually the wing fluctuation tempo slows down.  At that time the male flies in back of her quickly; this is repeated several times. The female rubs one back leg against the other, and wipes/rubs the top of the abdomen in time with the vibrations.  At the moment of contact with the female, the male moves rubs his legs together, rhythmically kicking legs together or striking them along the abdomen.  After the courtship act, the male usually flies away, but he may alight next to the female on the rock and stay there 2‑3 minutes.  At this time a second male may appear.  Then the first will take on a threatening pose: rise up on his legs, and point his rear legs forward.  After this, both robber flies (TR: the males) fly up and circle each other.  Finally one of them flies away; the second alights next to female, but soon he abandons her too.  After courtship, having flown away from female, the male may begin to hunt.

12 a. Heteropogon lugubris Hermann, 1905

Page 76 (para. 1) ‑ Hermann (1905) didn't have typical variation when he wrote the first description, but a rarer individual with a strongly pigmented form. Of the 46 in our possession, only three females are close to the original description.... 

Page 76 (para. 2) ‑ The species is highly variable naturally since it is found from deserts to 2500 m and in places it lives near forests.  The female from the desert sites is practically indistinguishable from H. lugubris mesasiaticus subsp. n. but as they go up higher into mountains, an increase in black coloration of hairs and wing lamellae takes place.  All H. l. mesasiaticus inhabiting desert have marginal stylets on the corselet.  As a rule, H. lugubris s. str. living in the  desert don't have them, but they appear again as an exception in individuals from the colder and more moist habitats, i.e., the most lightly pigmented of them. Males are always darker than females... one female with prey ‑ a worker ant. 

12 b  H. lugubris mesasiaticus Lehr subsp. n.

Page 76 (para. 5) – Length 10-16 mm.

Page 76 (para. 7) ‑ Awaiting prey, the robber flies sit on plants, usually over foot paths.  They catch insects crawling along the ground, primarily worker ants (Table 1).

1. Anisopogon hermanni Engel, 1930.

Synonym: Heteropogon modestus Lehr 1954 (syn. nov., secondary type)

Lehr, P.A.  (1971b):  [Review of life style and significance of Machimus rusticus Meig. (Diptera: Asilidae) and closely related species of robber flies].  Biol. Sci., Kazakh State University, Alma-Ata 3: 203-213.  (In Russian).

***Translation from Russian by Robert Karriker [809 Elmwood Drive, Norman, OK 73072] and Dr. Robert Lavigne [Professor Emeritus, Dept. of Renewable Resources, Entomology Program, University of Wyoming; current address: P.O. Box 1010, Mt Barker, SA 5251, AUSTRALIA; e-mail: rjlavigne@netspace.net.au
Page 203 - Large flies (16-28 mm) Machimus rusticus Meig. and related M. alatavicus Lehr, M. annulipes Brulle and M. gonatistes Zell. inhabit the steppes and semidesert in the western half of the Paleoarctic.  Active predators...


Machimus alatavicus Lehr

This species inhabits only the slopes of the Tyan-Shan mountain range.  The South and East boundaries of its area are unknown.  The length of vegetation growth is longer in the steppe belt than on the plains, ie., lowlands of Kazakhstan.  The ruggedness of relief promotes a great variety of vegetational associations on neighboring slopes with different orientations.  This leads to an increase in the number of flying insects from various systematic groups during the course of the entire season -- from April up to end of October.  Thus, there is adequate food for predators.  Conosiphon mirabilis Lehr occupies a corresponding ecological niche in April and  May, then M. rusticus  in June and July; in August-September, distinguished by very dry air, M. altavicus flies.  This latter species may be considered as a xerophilous group of M. rusticus.

Its biology was examined earlier (Lehr, 1967).  A listing of prey appears in Table I.


Machimus annulipes Brulle

It inhabits the Northeast area of the Mediterranean - Greece, Albania, Rumania, Yugoslavia, and from south of Poland.  In the Transcaucus area - in Central Asia -, it is found in a narrow belt along the shores of the Caspian Sea – as are most mesophyllic species included in this study.  In Yugoslavia, the temperatures during flight periods, were the same as those on the Zailijskij Alatan piedmont where M. rusticus lives, but the humidity was higher (20-25%).

[Paragraph missing]

Its life style has been covered by Adamovic (1963a, 1963b).  The list of prey supplied by Adamovic is presented in Table I.


Machimus gonatistes Zeller

The area (in which it occurs) is larger than for M. rusticus, but it is found only on sands.  It is known as far north as 61 North latitude and south to Morrocco.  It is common in Kazakhstan, but not found in Central Asia republics.  As opposed to other species of the genus, it waits for prey not seated on vegetation, but on bare sectors of sand (Shtakel’berg 1916, 1922, 1954; Lehr 1970).  Biology is unknown.


Machimus rusticus Meigen

The area (in which it occurs) stretches from the Pyrenees to the outskirts of the Altays.  The northern boundary is near 56 North latitude  and to the south between 42 and 43 North.  Two morphological varieties, noticeably distinct from typical individuals of the species, occur in Kazakhstan (Lehr 1969).

Around Alma-Ata, M. rusticus appears during the first half of June and within two to three days becomes abundant in places favorable for habitation.  The species flies till the end of July; single examples may be found later.  A male was caught 30 October, 1969.

It is most numerous on crests of the rocky bench region (Zailijskij Alatan), at elevations of  1,000 - 1,300 m, in dense thickets of short briar, mixed with iris, Umbellifereae and wormwood, and in dense thickets of licorice and hemp containing small glades of white clover and other low vegetation where domestic animals seldom graze and where there is a mass of other insects.  It is rarely found on steep slopes and in hay fields.


It is found on north slopes - to 1,500 m; singular examples may extend ranges to 2,000 m.  It is more common on south slopes and is found in canyon bottoms to 2,000 m.  It is especially abundant on lower slopes where there are cattle paths.  This species doesn't go far into the mountains along the canyons in Zailijskij Alatan.


Rarely is it found on piedmont plains, more often along field edges.  Only seldom is it seen in the understory of apple orchards; they stay on roads, paths, or places with low vegetation.  It is also found on rocky river obstructions.  One specimen with prey was caught in dense reeds within a small swamp beyond Tastuk (Alma-Ata).  It is absent from dense woods (also parks).  It is seldom found in steppe sections with sparse vegetation (Chemolgan region).  It enters the desert along river valleys, tugays, where it is found in dense thickets of seeds and underbrush.

Following emergence from the pupal case and with hardening of its chitin, which requires two to three hours, the robber flies begin to hunt.  It watches for prey sitting on stalks of vegetation, predominantly on the illuminated side.  Its body remains stationary, the head turns in all directions so that its beak is sometimes at a 90( angle to its back.  The robber fly seldom alights on leaves, or branches of trees, even less seldom is it seen on dried out blossoms.  They have provisional time -dependent hunting sectors, as do the majority of robber flies.

Its prey belongs to nine orders, but Diptera, Hymenoptera and butterflies dominate (Table I).  Sated robber flies are passive and fly short distances or sit at length in one place.  Hungry ones are very mobile, especially are they active after two or three days of rainy weather.

The overwhelming majority of robber flies hunt by vision, but occasionally will attack prey orienting selves by sound.  Eg., a small bee flew from flower to flower in front of a female (robber fly); along side flew a large bull fly (Eumerus).  She paid them no attention, but attacked a loudly buzzing tachina fly in back of her, which was shielded from observation by the robber fly's body.  The hunt is not always successful.  An instance was observed when a robber fly attacked a bee or wasp and after a fierce row and much loud buzzing, both flew away unharmed.  Eg.,  a male flew after a small bee, giving out loud sounds, suddenly they fell to grass, the obviously rumpled bee crawled off and the robber fly shook itself and flew off.  Eg.,  a male launched an attack at a  butterfly, missed, turned around and fell onto a licorice leaf.  Not far away on a buttercup blossom, a bee arrived.  He watched her and apparently didn't notice her fly away.  Initiating the attack and not finding the prey, the robber fly searched all of the blossoms.  This was the only time such complex behaviour was observed.

A wide variety of prey are taken (Table I).  Insects half the size of the predator are preferred.  The abundance of flying individuals has great significance.  This is best shown with the example of winged ants.  In mid-July between 8:00 and 10:00 am on the south slopes of Ketmen Range, ants (Formica truncorum Fabr.) swarmed on 13 July 1967; on one crest from 9:00 to 10:15 am, nine prey were taken, eight of them ants.  Later the same day, not one ant was  found among the prey items.  In the morning, in spite of the fact that there were many other insects present, only ants were caught.  In 1953, on a rocky bench around Alma-Ata, massive flights of the moth butterfly, Ermaturga atomaria L. occurred in the mornings.  At this time, most of the robber flies captured had this moth butterfly as prey.

Table I.  Prey of three robber fly species.
Systematic categorization of prey


Robber fly species


M. alatavicus
M. annulipes
M. rusticus


Individual prey recovered


Number/

Quantity
%
Number/

Quantity
%
Number/

Quantity
%

I. Class Arachnoidea (Araneae)
          1
   1.6
     ---
   ---
         1
  0.4

         II. Class  Insecta
         60
 98.4
   2248
100
     235
99.6

ODONATA
     ---
  ----
       37
 1.64
         1
  0.4

ORTHOPTERA (Acrididae)

       Of these nymphs - 2 species
         9
 14.8
   112
   4.3
       4
 1.7

Stenobothrus lineatus (Panz.)
       ---
   ---
       6
0.26
     ---
  ---

Chorthippus apricarius (L.)

             Plus  - 5 others
         1
   1.6
   ----
  ---
       2
  0.8

Chorthippus brunneus (Thunb.)
          3
   4.9   
   ---
  ---
    ---
  ---

Chorthippus bicolor (Charp.)
       ---
   ---
      49
 2.17
    ---
  ---

Chorthippus biguttulus (L.)
       ---
   ---
      48
 2.13
    ---
  ---

Chorthippus longicornis (Latr.)
          1
  1.6
    ---
   ---
    ---
  ---

Euchorthippus pulvinatus (F.W.)
       ---
  ---
        9
  0.4 
    --- 
  ---

HOMOPTERA (Cicadoidea)
          1
   1.6
      14
 0.62
       1
   0.4

HEMIPTERA
          1
   1.6
      23
 1.02
       2
   0.8

COLEOPTERA
       ---
   ---
    303
13.47
       2
   0.8

       Including: Scarabaeidea
       ---
   ---
    286
12.72
       2
   0.8

LEPIDOPTERA
         2
   ??
    413
18.37
      37 
 15.6

       Including:  Aegeriidae
       ---
   ---
     ---
  ---
        1
   0.4

                        Tortricidae
       ---
   ---
     ---
  ---
        1
   0.4

                        Pieridae
       ---
   ---
     19
  0.84
        3
   0.2

                        Nymphalidae
       ---
   ---
     ---
   ---
        1
   0.4

                        Lycaenidae
         1
   1.6
     23
  1.02
      ---
   ---

                        Geometridae 
         1
   1.6
     84
  3.73
       17
   7.2

                        Satyridae
       ---
   ---
     ---
   ---
         1
   0.4

                        Noctuidae
       ---
   ---
   194
  8.85
         5
   2.1

HYMENOPTERA
        24
 39.4
 1107
 49.24
     116
 49.1

Including:  Tenthredinidae
       ---
   ---
     11
   0.48
      ---
   ---

                  Ichneumonidae
          1
   1.6
       2
   0.08
      ---
   ---

                  Aculeata
        23
 37.8
   971
 43.19
     116
 49.1 

     Of these: Bethylidae
        ---
   ---
    ---
   ---
         2
   0.8

                     Vespidae
        ---
   ---
    ---
   ---
         2
   0.8

                     Sphecidae
        ---
   ---
      22
   0.97
         1
   0.4

                     Apidae
        13
 21.3
    826
  36.74
       43
 19.2

     Of these 3 species

Rhophites quinquespinosus Spin.
        ---
   ---
     ---
    ---
         2
   0.8

Halictus sp.
          1
   1.9
     ---
    ---
     ---
   ---

Apis mellifera L.
        ---
   ---
   684
 30.42
         1
   0.4

Formicidae (alate)
          6
   9.8
   123
   5.47
       67
 29.3

DIPTERA

   Including Suborders
        23
 37.8
   239
 10.63
       73
30.9

NEMATOCERA (Culicidae)
          1
   1.6
    ---
   ---
     ---
   ---

BRACHYCERA
        22
 36.2
   239
  10.63
       73
 30.9

    Including:  Tabanidae
       ---
  ---
       7
    0.31
         2
   0.8

                     Nemestrinidae
       ---
  ---
     ---
    ---
         1
   0.4

                     Asilidae

     Of these 8 species
         2
   3.3
      61
    2.71
       10
   4.2

Holopogon priscus Meigen
        ---
  ---
     ---
    ---
         1
   0.4

Stenopogon sabaudus F.
        ---
  ---
      12
    0.53
      ---
   ---

Echthistus rufinervis (Meigen)
        ---
  ---
      46
    ??
         1
   0.4

Neomochtherus perplexus Becker
        ---
  ---
     ---
    ---
         1
   0.4

Ktyr junctus Becker
          1
   0.6
     ---
    ---
    ---
   ---

Philonicus albiceps Meig.
        ---
   ---
       3
    0.13
    ---
   ---

Tolmerus vividus Lehr
          1
   1.5
     ---
    ---
    ---
   ---

 Machimus rusticus Meigen                      
     ---
   ---
     ---
    ---
     7
   2.9

Bombyliidae
         2
  3.3
      34
   1.51
        5
  2.1

Of these: Systoechus ctenopterus M.
      ---
  ---
     ---
    ---
        1
  0.4

Syrphidae

        5 species
          3
   4.9
      52
   2.31
       28
 11.0

Paragus sp.
       ---
    ---
     ---
    ---
         1
   0.4

Sphaerophoria scripta L.
       ---
    ---
     ---
    ---
         2
   0.8

Eristalis tenax L.
         1
   1.6
      34
   1.51
       14
   5.9

Eumerus arbustorum L.
       ---
    ---
        1
   0.04
         1
   0.4

Syritta pipiens L.
       ---
    ---
      ---
     ---
         3
   1.2

 Conopidae

          (Physcocephala vittata F.)                           
       ---
    ---
      ---
     ---
         1
   0.4

Muscidae 
       ---
    ---
      66
    2.93
         1
   0.4

Larvivoridae
         9
 14.8
      ---
     ---
       23
   9.8

                                                    







Total
        61

  2248

     236


Editorial Note B There were a number of errors in the spelling of scientific names within Table 1; a serious attempt was made to correct these errors.
Massive flight periods for separate insect species is usually of short duration.  Less accessible insects constitute the basic food of the species.  Acquiring habits in catching (prey) has great significance in hunting for them, as was examined in detail for Promachus canus leontochlaenus Loew (Lehr, 1961).  Desire is one of the important stimuli in developing such habits.  Food is simultaneously a moisture source.  Towards mid-July, the relative humidity of the air drops sharply, resulting in a more intensive hunt.  Species not caught earlier turn up as prey.  Eristalis tenax L. is found in the M. rusticus habitat the whole flight period.  In 1953, first E. tenax L. noted in prey only on seventh of July.  Later this fly became a basic component of its diet.  Robber flies catch bee flies (Bombyliidae) very unwillingly and completely avoid shield bugs (Pentatomidae).  A female caught a grasshopper nymph during oviposition and sucked it out while a shield bug was discarded in same situation.  M. rusticus doesn't react at all to the plentiful blister beetles (Mylabris) in spite of their soft covering and slowness.

Robber flies usually suck captured insects from the side, usually near thorax, and suck it out in one process.  Prey can be killed while still in the air, but also after the insect has alighted for a while on a plant.  Process of sucking out, eg. with tachina fly, from his notebook.

"Fly caught by female on crest of piedmont hill.  Began to suck at edge of eye, held prey only on proboscis without aid from legs.  Rubbed back legs together, smoothed abdomen with legs, propping them on and pressing, she passed them from the front to rear with force.  Another time, by bending, she forced the abdomen between the rear tibia.  Such wiping observed first ten to fifteen minutes of feeding.  After fifty minutes, tearing it from the proboscis, she disposed of the victim with a characteristic buzzing; cleaned her ovipositor and end of abdomen with the upper part of rear tibia, then wiped feet together, rubbed wing surfaces with paws.  After 18 minutes rest, began to turn head following insects flying by.  During feeding she flew several times, but almost always alit in shade within ten to fifteen cm of the ground."

A pursued robber fly seldom abandons prey, and then, basically, if it is sucked out.  Make five to six flights, not abandoning it.  If prey is large, eg. a butterfly, or heavy, eg. a bulbfly, it drops it immediately when pursued.

Robber flies are most active in sunny weather, 8:00 to 10:00 am, but active from sunrise with first rays.  Robber flies come out and warm up five to ten minutes, then begin to hunt.  Before 10:00 am alight on vegetation with side perpendicular to sun's rays.  Especially noticeable in early morning, even if sun is hardly noticeable through clouds.  Second half of day, robber flies just as active, but rarely encountered, especially with prey.  Fly till sundown and sometimes later.  In wind, go into sheltered places among bushes, collect in small glades.  In overcast and cold weather, sit in thickets.  Only frightened ones fly at temperatures of 17-18C.  In warm weather, they fly around in light rain, but hide if rain is heavy.  If rains is light and ends quickly, within ten to fifteen minutes, individual robber flies are flying around, alighting not on sides of stalks, but on top of leaves.  When followed in cold weather, before a rain, they don't fly away, or having made three or four short flights, suddenly fall to earth from top of plants and lie immobile, most often on side.  If a cold snap catches a robber fly on upper part of a plant, he remains there.  In such a case, can catch him easily in hands.

Daily migrations have been well investigated for this species.  In the morning, they  begin to hunt, the robber flies sit on the upper part of plants, under the sun's rays.  During the day, they most often hunt in illuminated glades and alight more often on branches in the middle part of grasses and bushes.  As the sun goes down, the robber flies fly higher in relation to vegetation, finally alighting on tall vegetation and bushes up to 2.5 m.  In the rocky bench areas, there are others, besides these vertical relocations.  As the sun moves, the robber fly flies from the shady side to the crest, from which he descends a bit as the sun sets, but not more than ten to twenty m.  At sunrise, for a few robber flies:  they wake up only when the air on western slope has warmed up.  Then they fly from the night roost and move over to the illuminated slopes.

In July, 1967, an interesting relocation of individuals was noted in Ketmen' Mountains...I caught several individual M. rusticus and other robber flies with prey.  During the night of 23 July, it rained, and the next day was sunny, but cool.  No robber flies were on terrace along road, but on the sun-warmed slope along the road they were en masse.  After weather warmed up, robber flies nearly all moved back to the terrace.  These examples show to what extent robber flies are sensitive to small changes in microclimate and how dynamic the concept of composition of biocenosis is in small biotopes.

Male courtship of females was not noted.  Males may pursue females, following her, but females are usually attacked unexpectedly.  Frequently the female is with prey.  During copulation both hold onto the plant with their legs, but sometimes only the male (holds on), and the female hangs passively.

Observation: a male held onto the leaf and the female hung under the leaf, leaving her back against it.  The male holds onto the female with his back legs or holds onto a stalk with forelegs; and the female hangs below.  Robber flies fly from plant to plant, one above the other (in copula), the female unable to open her wings since the male has his legs around her body.

Oviposition takes place in the most varied places and at different distances above ground (Lehr, 1958):  In clover heads, on lower side of clover leaf, on leaves and stalks of cereal grains, licorice, on briar branches up to 1 m from ground, etc.  Most often oviposition takes place 10-15 cm from ground on shaded side of leaf buds, and if possible, in an axil, a fossa, or a rima.  Females laying eggs fly short distances, crawl from plant to plant, having felt the plant with tip of ovipositor and having found a suitable location, the female freezes in one position for two to six seconds.  At this time she lays eggs, then she straightens her abdomen and sits immobile for awhile.

Figure 1.  Relative density of individual M. rusticus Meig. on piedmont slopes on eastern outskirts of Alma-Ata (1953).

Key:
a.  Slope with NE orientation




b.  Hayfield




c.  Herbage with briars      




d.  Wormwood, bushes



Road



Stream



g.  Approximate number of robber flies shown by thickness of the line.


Comparative analysis of the prey of the three species

All are euryphages - prey came from nine orders.  Hymenoptera constituted a basic part of the food (Table I).  Prey was abundantly represented among the large Orders in all biocenoses, except for Homoptera or Heteroptera Proboscidae?  Along with these differences, few Diptera were found among food of M. annulipes, which is possibly connected with collection methods.  Butterflies, insignificant as prey of M. alatavicus, were connected with its (butterflies) flight period.  Adult individuals of this order are rare in August-September; M. rusticus and M. alatavicus obviously avoid beetles.  It is possible to explain this aversion for M. rusticus, by absence of (suitable) habits for catching them, in as much as small June beetles are abundant in the piedmonts during its flight period.  Beetles make up a significant 

portion of food of M. annulipes (14.2%), mostly June beetles.  Flying insects are significantly more sparse in August-September (sic!) than in June-July, but at this time, the Acrididae take wing and naturally the portion of them as prey of M. alatavicus is significantly greater than for other related species.


Conclusion

Robber flies spend two years as larvae and only two months as imago.  Life style of species under discussion is unknown.  Judging from other robber flies, they can feed on June beetles, click beetles (Elateridae) and nocturnal ground beetle (Tenebrionidae) larvae.  In such a case, their usefulness is considerable and beyond doubt.


Evaluation of the role of adult insects in the biocenosis is undetermined.  If dragonflies, bugs, flies, whose significance in each concrete instance is unclear and in part directly opposed from the analysis, the significance of representatives of other large species represented in Table II is without doubt.  Their predominance takes on harmful activity since they destroy a large number of Hymenoptera, mostly from Apidae.  In areas where bees are kept, the harmful activity attributed to M. annulipes is to some degree compensated for by the destruction of large numbers of June beetles.

Evaluation of the practical significance of adults of the three species is interesting in relation to the fact that it reflects the meaningfulness of adults of most species of the family since sharp stenophagy among robber flies is a rather rare phenomenon.


Table II.  Portion of useful and harmful insects in the robber fly's food.
Table II.  Portion of useful and harmful insects in the robber fly's food.

Systematic position of prey
M. alatavicus
M. annulipes
M. rusticus

Harmful
Orthoptera

Homoptera

Coleoptera

Lepidoptera

Hymenoptera

    (Tenthredinidae)

                                                                         ___________ 

                                      Total
       14.8

          1.6

           ---

          3.3

           ---

_______

        19.7


        5.3

        0.7

      14.2

      19.5

        0.5

      31.2
        1.7

        0.4

        0.8

      15.6

         ---

        18.5

Helpful
Hymenoptera

Formicidae &

   Tenthredinidae

( Including Apis mellifera L.)                        _____________

                                     Total
         29.6

           ---

        49.3
       39.5

       32.2

        39.5
        20.8                                   

          0.4

        21.2
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** Peris transferred Asilus bolivari to the genus Tempasilus
Notas sobre la ecologia y comportamiento de Templasilus bolivari [Notes on the ecology and behavior of Templasilus bolivari]


The species to judge by the dates on which the studied examples were collected, seem to be somewhat late, although one does not have sufficient data to determine it exactly, occurring from the end of August to the middle of October, although perhaps it might stop flying earlier, since last year, in which one could recognize examples (specimens) in October, was a very mild autumn.  The species doesn't seem to be rare in the mountains of El Pardo, although somewhat localized; a walk of two mornings only provided examples in two towns, the most numerous of these, scarcely twenty, from four squares.  Both towns had in common, low forest of ?malee? that cover the sandy ground of El Pardo, (which includes) an abundance of thickets of rockrose (Cistus ladaniferus L.) and Santolina rosmarinifolia L.; even in these very homogenous conditions one recognized examples (came upon specimens) only on sunny slopes or on very sunny sites.


All specimens were collected between 12 noon and 1:30 p.m. in the morning so one does not wish to say anything concerning the hours of flight, since if one collected at these times, one would expect to meet them then, and (their presence) wasn't due to really waiting for them to initiate their activity.


The insects (may) rest on the ground or on small branches of dry shrubs, although the majority could be observed resting on dry plant remains on the ground; the obscure coloration of the species made it difficult to see it on these remnants, they were also obscure on vegetation.  Their flight is long, tortuous, in a very stretched out ‘S’, making it difficult to follow; and reminds one of the representatives of the Machimus group, the flight being not as strong and powerful as for the true Asilus.


The males seem to be more abundant than the females, one only being collected in a series of seven males recognized (observed) the same morning.  One pair was seen in copula at 1:00 (p.m.) in the morning, but could not be collected.  Also two specimens were observed struggling; I am ignorant of their sex and also if the game was a precursor to copulation or if they were specimens of same sex, fighting among themselves; when the net was placed on top of them, both specimens scurried off rapidly through a small space caused by the irregularity of the ground.

Rinaldi, Adrian J.M., Luis A. Pailhé, and Eduardo R. Popolizio. (1971): Un diptero cazador de abejas en Tucumani El Eicherax ricnotes Engel (Asilidae) [A dipterous enemy of honey bees in Tucuman, Eicherax ricnotes Engel (Asilidae)].  Revista Agronomía Noroeste Argentina VIII(3-4): 451-455.
***Translation from Spanish by Dr. Robert Lavigne [Professor Emeritus, Dept. of Renewable Resources, Entomology Program, University of Wyoming; current address: P.O. Box 1010, Mt Barker, SA 5251, AUSTRALIA; e-mail: rjlavigne@netspace.net.au]

SUMMARY

(In English)


A honey bee predator of the order Diptera, Eicherax ricnotes Engel was found in the province of Tucuman.

It offers no problem at present because of the small quantities detected but, if the biological balance is disrupted later by the use of insecticides, pesticides, etc., it could become an important enemy of the honey bees. 

INTRODUCTION
Agriculture confronts multiple technical and biological problems; among the latter are parasites and predators.

Honey bees are affected by various dipterans in the family Asilidae (6).  Three such dipterans are found in Argentina, especially in the province of Buenos Aires.

a) Mallophora ruficauda Wied. with a golden spot on the dorsal portion of the thorax. (3)

b) Mallophora robusta Wied.  Similar to the previous species, but without the spot.

c) Mallophora bigotii E. Leh. smaller and somewhat grayish. (1)


The first species was reported as a predator of honey bees some years ago; it can become very numerous in the most important bee keeping region in Argentina (Province of Buenos Aires); many bee keepers blame it for the low yields obtained from their hives. (5)

Figure 1 shows a specimen of Mallophora ruficauda Wied. while preying on a drone from hives located in Chacabuco-Province of Buenos Aires (Photo L.A. Pailhé, January 1960).


In the Province of Tucuman, located in northwestern Argentina, certain insects were observed during the 1968 and 1969 beekeeping season that were initially mistakenly identified as the aforementioned M. ruficauda.  They were dipterans with a dark maroon color and extremely fast of flight, landing in open spaces and/or on the covers of bee hives, but almost always in the vicinity of apiaries.  These dipterans would catch honey bees on the wing or would wait for them at the entrance of the hives.


It is hard to distinguish them while they are at rest because of their shape and mimetic colouration that blends with the ground.  Some specimens were captured and sent to Dr. Nelson Papavero who identified the insects as Eicherax ricnotes, Engel (4).


Consequently we have concentrated our research efforts on an elucidation of the insect's living habits.  In 1929, it was classified as Neocriticus ricnotes Herm., forming part of the State Zoological Collection in Munich, and included in the Hermann collection.


It can be differentiated from other insects in the same family (2, 4) by the much longer 3rd antennal segment, the shining lateral spots and the limited number, 2-4, of marginal bristles.


We have found the insect in limited numbers during our periodic visits to the apiaries at the University of Tucuman and to those in the towns of Chanaritos, Horco Molle, Timbo Viejo and Timbo Neuvo, all located in our Province.


Dr. Papavero has established a larger zone of distribution, which includes the northern part of Argentina, the southern part of Brazil, Bolivia and Paraguay.


In Figures 2, 3, 4 & 5, one observes different aspects of the insect.


The small quantities detected of this insect do not constitute an immediate problem for bee keepers, but it may be possible that in the future the natural biological balance will become disrupted as a consequence of the indiscriminate use of insecticides, resulting in an explosive increase of the Eicherax ricnotes population.  Thus it could become an important enemy of honey bees in this area, which would create a problem similar to that observed with species of the same family in the Province of Buenos Aires.


We plan to continue our observations, to establish the real importance of this bee-hunter.
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Fig. 1: Mallophora ruficauda Wied., feeding on drone (Chacabuco-Prov. Buenos Aires - January 1960.  Photo L.A. Pailhé.

Fig. 2: Lateral view of E. ricnotes Engel.  Photo L.A. Pailhé.

Fig. 3: Eicherax ricnotes Engel feediing on a worker bee.  Photo L.A. Pailhé.

Fig. 4: Example of E. ricnotes resting on a wire.  Photo L.A. Pailhé.

Fig. 5: Dorsal view of E. ricnotes Engel.  Photo L.A. Pailhé.

Ruiz Pereira, H.F. (1925): Voracidad de los asilidos (dipteros) [Voracity of Asilidae (Diptera)]. Revista Chilena de Historia Natural pura y aplicada 29: 220-224.
***Translation from Spanish by Dr. Robert Lavigne [Professor Emeritus, Dept. of Renewable Resources, Entomology Program, University of Wyoming; current address: P.O. Box 1010, Mt Barker, SA 5251, AUSTRALIA; e-mail: rjlavigne@netspace.net.au]

** Editorial notes are in boldface 

VORACIDAD DE LOS ASILIDOS (DIPTEROS)

BY

FLAMINIA RUIZ P.

Profesor de Ciencias Naturales del Colegio San Pedro Notasco


During the years that I have collected insects in the central and southern parts of Chile, many times I have had the opportunity to see how asilids have been the real carnivores among insects of other Orders, towards the end of filling their stomachs that never say enough, and given the kindness of Professor Porter to make available pages in his esteemed Revista, I have conveniently published these observations.


These are the largest flies in the Order; they are truly gigantic.  One calls them robber flies, sparrow-hawks, wolves, rapists, assassins, etc. in view of their voracity. They do not respect Bombus dahlbomi, armed with a formidible sting, or Megathopa villosa, dressed in armour, nor the tender and delicate bodies of butterflies; such is their appetite that nothing escapes them not even members of the same family and always they are ready to attack the first victim that presents itself.  Additionally, we know they perfectly imitate virtues they don’t have, like gods; the aspect of a total pacifist; they seem to be most inoffensive, incapable of doing harm, yet following their instinct, one cannot be more criminal, as always they are seeking blood, always their stomach requires new victims. One can see them posing tranquilly on the leaves of some plants, on the white-hot beach sands, on dry sticks and among meadow flowers as well, without making the slightest movement, like a sentry that cannot leave his post, with the difference that this one is not afraid and threatens to destroy, meanwhile this one is intimidating the innocent bee that comes to drink the nectar which supplies the much smaller beings (larvae) that are still incapable of drinking it for themselves, or small Coleoptera that tranquilly drink their meal or seek an appropriate place to deposit its eggs.


I present here some cases of rapacity by some species of asilids:


Dasypogon landbeki, Ph. [=Obelophorus landbecki (Phillippi)] .  This observation took place in Pudahuel in 1922. I was collecting Bombus dahlbomi [Hymenoptera: Apidae] on an acacia covered with flowers at the edge of a small lake that still exists; suddenly, I interrupted my collecting at the sound of a noise, or better said, a moribund lament that this victim of a cruel assassin, directed me to where the noise had emanated; there was a poor Bombus that was imprisoned within the powerful legs of this gigantic Diptera of our dipteron fauna, which secured the victim that had made desperate efforts to free itself from this terrible enemy; the Bombus brought out its powerful stinger longing to pierce its enemy in a vulnerable spot if it could possibly do so, but, rather like fencing with its weapon without achieving its intent, because the astute Dipteran raising its abdomen tranquilly placing itself beyond the salvo of weapon thrusts of its victim, and without great preoccupation finding the junction of the thorax and the head in order to introduce its sucker or beak (proboscis), and in however many minutes extracted the viscera and satisfied its voracious appetite. This observation confirms what our dear president Sr. Vicente Izquierdo S. who said that he had seen the aforementioned dipteron seize this pretty hymenopteron in one of his many entomological excursions.


Erax speciosus Ph. [= Eccritosia rubriventris (Macquart)]  This is another terrible enemy of the pretty Sphex latreillei [Hymenoptera: Sphecidae] which having encountered its crossed pincers rarely has time to escape it; I don’t ordinarily notice them as hunting these flies doesn’t occupy a lot of my attention; but one day on the beach of Punta de Talea, accompanied by other people, I saw an insect flying and it settled down a few meters from us; carefully moving closer with my net and I was amazed to see this dipteron tranquilly savouring the soft parts of Megathopa villosa [Coleoptera: Scarabaeidae], which had introduced its „proboscis“ between the thorax and abdomen (dorsal part), catching it and placing it in a small bottle with cyanide in order that the cyanic acid gave it its just punishment, meanwhile I had observed that Megathopa villosa no longer exhibited external signs of life. In 1924, R. P. Norberto Ibanez , professor of our College, had occasion to observe on this same date; he encountered an Erax speciosus devouring a Megathopa villosa on the beach of Punta de Lobos. Both specimens are to be found in the collection of the College Museum.


Erax cinereus Ph. [=Lochmorhynchus griseus (Macquart)]  In 1921 in company with the Minister of the College R. P. Miguel L. Rios, we were hunting insects in the area around the city of Cura-Cautin, in a countryside covered  with gentle pastures, where locusts were abundant; there we had the opportunity to observe these rapacious flies pursuing Orthoptera (grasshoppers) and the special manner in which the development of the locusts was ended, equally how easy they were sucked and the viscera absorbed. If this species limited itself to only destroying locusts, it would be useful to Agriculture.


Doctor Porter, Head of the Agronomy Institute, informs me that he had also observed this dipteron attacking nymphs of the grasshopper, Trimerotropis ochraceipennis (Blanch.) Sauss [Orthoptera: Acrididae: Oedipodinae: Trimerotropis ochraceipennis ochraceipennis Blanchard].


Lycomya Germaini Bigot [Lycomya germainii Bigot]   This dipteron perfectly imitates the coloration of Elaphroptera dimidiata [=Hymenoptera: Tiphiidae: Elaphroptera scoliaeformis Haliday]  males, making it very easy to confuse them; its distribution within the country is the same as that of Elaphroptera; it is not very common, the specimens that I have in the College collection have been collected in the following localities: a specimen in Pudahuel, one in the area of the city of Chillan, two specimens from Lonquimay, two from Calbuco, four from Termas de Manzanar, two from Curacautin and lastly a male and a female from the mountains of Pichibureo. The victim preferred by this dipteron is a Elaphroptera dimidiata female; in order to seize her it searches the habitat of this Tynnido [??], that always are the thickets formed by Lomatia oblieua and Aristotelia maqui, these plants have large leaves which protect them from the cold during the night. The Elaphroptera arrives quietly in search of its habitat, settling on the top leaves of the aforementioned plants, it rests for a short time and then it goes to the underside of the leaves where it will pass the night.  Suddenly Lycomya arrives also and positions itself on another leaf and remains immobile, only its powerful eyes functioning, which seem to watch all movements of the inoffensive Elaphroptera, that doesn’t seem to be aware of the danger that threatens it; perhaps confusing its enemy with other individuals of its own species, so similar is the coloration.  Unexpectedly the wise dipteron takes flight and pounces on its defenseless prey, grasping it by its dorsum, in such a way that the abdomen of the Lycomya faces the head of Elaphroptera dimidiata; with the four posterior legs grasping the thorax of Elaphroptera and the anterior ones being used to raise the abdomen of its victim and extract the viscera from it through the anus and leaving  only a shell.


Erax griseus, Guer. [= Lochmorhynchus griseus (Macquart)]  This species takes delight in catching small species of the same family. State Professor and enthusiastic entomologist Don Carlos Stuardo had the opportunity of seeing this asilid devour a butterfly of the genus Pyrameis [=Lepidoptera: Nymphalidae: Vanessa]; in the moment of catching it, the asilid escaped, leaving in his hands the delicate insect in an agonized state.


Asilus chilensis  [prob. Cratolestes chiliensis (Macquart)] and other species of the same genus.  Many times I have observed how this cannibal causes the death of Apis mellifica var. ligustica (honey bee), a beneficial insect, not only its vestiment (beauty) which is seen, but have noted the fate of so useful an insect which provides man with the fruits of its labor, when it is preoccupied with collecting pollen and nectar in order to make bread for its many small ones (larvae), unexpectedly its dorsum is seized by these flies and who, without principle, absorb the materials which constitute its alimentary tract. For this alone we could classify this species as detrimental to Agriculture.  It is evident here that if this carnivore gives no respect to those aforementioned insects that are provided with powerful defensive weapons, what will be the fate of those small insects that lack such weapons!


One thing has called my attention to these ferocious insects, it is that all the specimens that have been named and caught „red handed“, are females, never males; and two of these which reside in the Museo del Colegio collection, were found in copula and this is easily explained: females need to fill their alimentary tract with „meat“, in order to produce robust offspring, not so the males who I think fill their alimentary tract with the nectar of flowers during the short time they spend in life, that is to say, while they complete the function that Nature has given them.


It would be interesting to know the place where these insects develop; there are authors who say that the larvae live in rotten wood, feeding on coleopteran larvae; others, that they feed on roots of plants, etc.


According to the observations of Dr. Carlos S. Reed, Dasypogon Landbeki [larva] parasitizes the larva of Acanthinodera Cumingi [Coleoptera: Cerambycidae], Erax speciosus, that of Sphex latreillei, and Lycomya germaini, that of Elaphroptera dimidiata.


Museo Del Colegio San Pedro Nolasco



Santiago, 30 de Agosto de 1925
Wichmann, H.E. (1956): Untersuchungen über Ips typographus L. und seine Umwelt.  Asilidae, Raubfliegen [Investigations concerning Ips typographus L. and its environment]. - Zeitschrift für angewandte Entomologie 39(1):58-62; Berlin - Hamburg.

***Translation from German by Dr. Sigrid Mayer [Professor Emeritus], Dept. of Modern & Classical Languages, University of Wyoming and Dr. Robert Lavigne [Professor Emeritus, Dept. of Renewable Resources, Entomology Program, University of Wyoming; current address of latter: P.O. Box 1010, Mt Barker, SA 5251, AUSTRALIA; email: rjlavigne@netspace.net.au]

** Editorial note: For the benefit of non-taxonomists, families have been added in parenthesis for species, other than asilids, mentioned in text


Robber flies are known as strong generalized insect predators.  From their foraging sites on trees, fences, sticks and similar sites, where they lie in wait, head downwards, they fly, fast as lightning, towards their prey, i.e. insects flying by.  They overcome even much larger and strongly chitinized animals.


Apparently the prey is killed just as fast as it is grasped.  The predator sucks it out, while sitting for varying lengths of time and presumably with a varying degree of thoroughness.


With beetles, the insertion (of the proboscis ?stinging) occurs in the neck, in the thorax or between the elytra.  Engraver beetles killed by robber flies usually show a characteristic attitude in death:  The elytra have become loose, are partially open, and the wings are half unfolded without tension.  How it reaches this position is unknown.


The robber fly species treated here are associated with woodlands.  Their preferred foraging sites are paths and forest edges, generally open sunny woods and clearings with stumps.  Younger closed stands of trees with heavy shadow do not fulfill the demands for areas of activity.


Data on surveyable clearing edges seem to indicate that the lower 5 to 8 meters of the pine stands are preferred as a forage site.  In the present context, this is not without significance since in this layer, the flight of largest insects is the most dense.


The observations given here were made in the pine forests of the upper Bavarian plateau, in areas heavily damaged by Ips typographus L (Col: Scolytidae)., 1946-49 and 1951-53, in the few areas to which the engraver beetle is limited, especially in Ottershausener forest.


They concern mainly Laphria gilva L., as the leading species; Laphria flava L., the smaller one, was always present, but secondarily important.  The large Machimus atricapillus Fall. appeared everywhere, but only as individuals.  More frequently, it was at the edge of the Alps, for example, in the forest at Spöck near Rosenheim.


I thank Professor E. Lindner for the determination of the robber flies.


1.  Laphria gilva L.

     The earliest specimens appeared in the middle of May (1947, 1948) in the engraver beetle stand, at a time when, with a few exceptions, the first typographus flight was over.  From June on, the local populations of the robber fly maintained themselves at the same level into September.  The latest specimens were observed in October 1952.  The life span of the insect is unknown; therefore, we lack seasonal information on individuals.

     The most effective encounter of the predator with the engraver beetle begins with the flight of the older specimens of the first generation and their descendants which appear later.  In the years of light populations, the generation-rhythmic? cycle shortens the encounter period.  With a longer mass flight, the succession of beetles overlaps with corresponding results, more and more.

     Laphria gilva seems to be rather site specific.  One female marked on July 21, 1947 along the edge of a clearing could be observed in an area of 25 meters for 15 days.  A second specimen marked on the same day disappeared after 6 days, but was again found on July 31, August 1st and 5th, 40 meters from its first collection point.  This site specificity opposes an increase of Laphria by limiting its migration into areas of rich typographus flight.  Apart from that the prey offering, in terms of different insects, is probably ample enough everywhere to permit them to survive.

     A prey index for Laphria gilva would contain a considerable number of the larger flies and day-flying beetles, in addition to numerous small butterflies in each location and time.  In the first years of my typographus studies, I could not devote my time to these relations of an after-all secondary predator, and later as we shall discuss, human interference worsened the general life style of the flies, so that attempts to study them were not worth the effort.

     Ips typographus is added to the other prey at a relative level according to its flight density next to robber fly forage sites.  But this can change, even in the case of a mass engraver beetle flight over a short distance.

     In case of a 20 year old dense first stand of 11 meter width, the foraging sites of 6 Laphria were so effectively limited (?enclosed) that during two days observation of a newly emerged mass flight, not one engraver beetle could be noted as prey.  On the fourth day, however, the beetle flight passed over the clearing and Ips typographus became daily prey.

     One Laphria gilva female, kept under observation for one day, captured 7 specimens from this mass beetle flight.  On one of the following days I tried, in the same place, to obtain a list of prey of 4 Laphria.  Certainly many of the captures were not observed and many times I did not determine the insect prey species in order not to chase away the predator.  But, there were captured:

                       Species
       Order                                      
         Family
 Number collected

“flies”

Bibio sp.

Polydrosus

Ips typographus

Aphodius fimetarius

Dolopius marginatus

Athous subfuscus


Diptera

Diptera

Coleoptera

Coleoptera

Coleoptera

Coleoptera

Coleoptera
Bibionidae

Curculionidae

Scolytidae

Scarabaeidae

Elateridae

Elateridae
       5

       1

       1

       5

       1

       2

       1   


The engraver beetle was present in such large numbers (in the clearing), because here was the focal point of its flight.  In mass flights of Ips typographus, it is important for the predator not to be distracted from the pest insects.  The question must be posed, how often are the Laphria distracted by the flying by of other insects and drop prey, without completely consuming the contents in order to capture a new insect.


Other noted insects that were captured were:  Dipt.:  Lonchaea sp. (Lonchaeidae), Syrphus arcuatus Fall. (Dipt: Syrphidae); Coleopt.: Hylastes ater Payk (Col: Scolytidae)., H. cunicularius Ratz., Hylurgops galliatus Gyll. (Col: Scolytidae), Xyloterus lineatus Ol. (Col: Scolytidae), Pityophagus ferrugineus L. (Col: Scolytidae), Nudobius lentus Grav. (Col: Staphylinidae), Hylobius abietis L. (Col: Curculionidae); Hymenopt.: Rhopalicus tutela Ratz (Hym: Pteromalidae). 


A certain protection for the engraver beetles exists, in that the Laphria mainly lie in wait in a limited space, close to the ground, which is quickly flown through by the beetles; the beetles aim first at the height of the crown of the trees, (i.e. the beetles fly higher than the predators usually sit.)


In summary:  Laphria gilva is too site specific to attain a concentration within the flight zone of the engraver beetle.  It is a small force of hardly mentionable power, in the beetle swarms which are building up and it is distracted by the many non-harmful insects.


In forests with low typographus populations, the biological balance shifts for the poorly represented engraver beetle in whose minimal population each individual becomes more significant, but to the same extent each of the present generalized predators, although represented in low numbers, becomes effective.


I once observed (?pursued) on two afternoons, the initiation of flight of a swarm of new typographus beetles from the only beetle infested tree lying in a clearing.  Three Laphria had foraging sites nearby; the prey taken was 14 engraver beetles.  The Laphria, I know, stayed at this site for 5 days.


The deposition of the eggs of Laphria gilva has, as far as I know, not yet been observed.  The long ovipositor indicates that they are deposited in deep hiding places.  In order to get some idea of the size of a clutch of eggs, I have counted the ovarioles of some females.


In general, 4 egg follicles can be recognized in the ovariole.  Therefore, one can count on multiple ovipositions.


The composition of the reserve of eggs varies between 240 and 270 eggs.  One female which had probably not yet deposited eggs (Ottershausen Forest, 21 July, 1955) carried 183 immature eggs and 76 egg follicles belonging to the same series with the following measure in mm:  0.53 x 0.40, 0.57 x 0.45, 0.60 x 0.45, which results in an initial deposition of 259 eggs.


If only two egg depositions occur; we are assuming that is to say 600 eggs, then the high result becomes clear (?large population ensues).


The egg, is short, equally rounded on both poles, has a hard shell, is medium chestnut brown, with a mat of slightly iridescent shine.  Its chorion is hexagonally reticulated with indented borders.  The size, measured on five eggs of the same group are: 0.70 x 0.50, 0.69 x 0.53, 0.68 x 0.54, 0.67 x 0.52, 0.61 x 0.51 mm.


The larva can be recognized without difficulty by its ventral prolegs, among the animals in its habitat.  I was able to rear it to adult several times.  It too, is a predator.  It lives under the bark of the shallow roots and the stumps of pine (fir) trees, close to the ground.  Here it attacks the larvae and pupae of Hylobius abietis L. (Col.:Curculionidae) and the larvae of Tetropium castaneum L. (Col.: Cerambycidae) and fuscum F. (Col.: Cerambycidae)   But it penetrates into the cocoons of Xorides irrigator Nees (Hym.: Ichneumonidae) not(Bracon.); both are larval parasites of T. fuscum.  Earlier I found the robber fly larva underneath the bark of larch stumps feeding on larvae of Tetropium   gabrieli Wse. (Col.: Cerambycidae) or those of their parasite Helcon aequator Nees  (Hym: Braconidae).  Usually only 3 or 4 Laphria gilva larvae live in one stump.


But they are also housed in older stumps.  For example, I found, in a 40 cm high fir tree stump of 30 cm diameter, of which the black woodpecker had taken off a good third, 96 larvae of Leptura testacea L.  (Col.: Cerambycidae) and as predators, 4 Laphria larvae.


Opposing forces:  The comparison of the number of ovarioles with the noticeably low population of Laphria gilva in forests shows how large the rate of loss must be during development.  Which forces account for this reduction is unknown.


The black woodpecker and the large woodpecker are active against the larval stage.  Laphria larvae are eaten by larvae of Eryx ater (Dipt., Xylophilidae), which is mentionable since Eryx does not seem to like conifers.  Once a Thanasimus formicarius (Col.: Cleridae) larvae ate a robber fly larvae.


In Otterhausener Forest in 1948, of 12 examined Laphria, seven specimens (58.3%) contained Mermithids; as did the only example seen in 1953.  Experience concerning the consequences of this parasitism is missing.


With the decrease and ultimate end of engraver beetle populations in Mariabrunn and Ottershausen forests, Laphria gilva became rarer and rarer.  My attention being drawn to this much later, I undertook to put together some comparative figures.  In July-August, the edges of the same clearing were searched several times and the figures obtained were considered representative.

THE RESULTS
      1949
      1950
     1951
      1952
     1953

Mariabrunner Forest
        12
         4
        4
         -
        -

Ottershausener Forest
        15
         6
        4
         -
        1


Two causes of the population decline which can be directly attributed to man became apparent:  The uprooting of stumps - the forest became cleaner and cleaner.  The other was the widespread habit of some needy wood collectors to splinter off the stumps.  The rug was drawn out from beneath the nice robber fly.


Is it meaningless to pursue the thoughts which have been ascribed to the facts of this sequence?  While the forester, who is plagued by insects, is glad to get rid of those root breeders with the stumps, those thinking in terms of monetary gain are happy about the accumulation of stumps and if they are dug out of mountain slopes, the geologist sees the soil architecture destroyed that has built up (?originated) over centuries of root growth and finally the forest biologist sees how another member of the wood fauna has begun to falter as a result of encroaching civilization.

Laphria flava L.


For this smaller, but everywhere present species, much fewer facts could be obtained.


It was always represented in smaller numbers.  Prey:  Small Staphylinids, Muscids and a slim Syrphidae, Ips typographus L. (Col: Scolytidae), Ips acuminatus Gyll. (Col: Scolytidae), Pissodes harcyniae Herbst. (Col: Curculionidae)


Their larvae were not found by me.  Laphria flava also suffers a very high mortality (loss of individuals), since the females possess 120 to 130 ovarioles.


Of the counter forces, I only know of a mermithid found in Ottershausener Forest, perhaps the same species as that in Laphria gilva.

Machimus atricapillus Fall.


Observed prey:  Hylobius abietis L. (Col: Curculionidae), Melanotus rufipes Herbst. (Col: Elateridae), Ips typographus L.

Summary


 1.  Asilids are not effective in preventing the increase of Ips typographus on account of their small numbers and specificity of habitat.  Many unspecified flying insects are also amongst their prey.


 2.  Robber flies can, nevertheless, gain importance when only small numbers of Ips typographus are concerned.


 3.  The larvae of the asilid, Laphria gilva L., feed on the larvae and pupae of weevils and Cerambycids in their habitat.


 4.  The reason for great losses of Asilids during development is not yet clear.  In addition to woodpeckers and predatory insects, mermithids (Nematoda) also appear to be concerned.

