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Schnabelfliegen (Rhingia): von der dungfressenden Larve zum spezialisierten Blütengast

[ Snout-flies (Rhingia): from a coprophagous larvae to a specialized flower-visitor ]
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1.  Characteristics and distribution

Of all flower-visiting insects, the Snout-Fly strikes us immediately on account of a physical characteristic which is so aptly recognised by the german and the scientific name, that upon our first encounter with this insect, we know exactly what we have before us.  This is the Snout or Beak-like developed process on the head, which projects as far forward as the head is long (Fig. 2, b-e,m,n), and which contains the highly developed proboscis when withdrawn (Fig. 2, f & g).


This creates an unusual appearance for Rhingia flies, which are hoverflies (Syrphidae), arising both from the somewhat awkward-looking shape and the dingy colours of its head and thorax.  Anyone seeing a Snoutfly on a damp cool morning, resting on foliage with its wings folded over its body might well take it to be a 'lazy' fly, as it is occasionally described.  But whoever sees one stationary as a point in the air in the hovering flight so characteristic of syrphids tearing off in a fraction of a second to the side and disappearing has really grasped the true nature of the hoverfly.  As the insect flies by, we recognise at once a further very striking characteristic, the gleaming abdomen, coloured orange-yellow , orange-red, sometimes also brownish red, and in the sunshine even ruby-red.


In central Europe the genus Rhingia is represented by 3 species.  Rhingia austriaca Mg. is generally dark, and is restricted to the Alps.  We shall not be considering this species.  Of the two other species, the Field Snout-Fly R. campestris Mg is the more common and widely distributed species;  it is found from the lowlands through the Central mountains and even into high peaks, where it was captured by H. Mšller (1881), and Lindner & Mannheims (1956) in Graubšnden and Tirol as high as 1400 - 2400 m.


Only in the hand can R.campestris be definitely distinguished from the very similar but much rarer Red-bodied Snout-Fly R. rostrata L., which occurs particularly in our Central mountains.  Only the latter species has a yellowish-red abdomen with no black markings, whereas R. campestris has a black central line and divisions between the segments.  In campestris the upper femora are black, the tibia have a black ring, and the tarsal segments are predominantly dark.  By comparison, the tibia at least in rostrata are yellow in both sexes, with the legs of the female being yellow as far as the coxa and the tarsi.  The appearance of rostrata is consequently lighter, more delicate, and not so long-faced.  This latter can be measured using the facial angle (see Fig. 2, d,e,m,n), with that of rostrata being steeper (ca. 59() than campestris (ca. 51(), and in the size of the smallest distance between the front edge of the eye and the end of the snout, which is shorter in rostrata (ca. 1.4 mm) than in campestris (ca. 1.8 mm).  These measurements were taken by drawing the profiles of heads of pinned specimens under low power with the help of a camera lucida ;  in drawing, measurements using an eyepiece micrometer were taken. The facial angle was taken from two lines, the first along the base of the head, and the second over the snout and the frons. The values from a large number of measurements roughly correspond to those of the drawings of males by Sack (1930), which were somewhat longer and more pointed in their faces than in my material. From P.Sack I obtained a facial angle of 47( for rostrata and only 42( for campestris, whilst the ranges of my measurements were 52-65( (rostrata) and 48-59( (campestris).


Attention was paid to possible differences in snout shape and size. In rostrata, for which there were only two measurements available for males, the values corresponded completely with those of the 14 females. In campestris, there was a small difference in the facial angle, with males larger (52.6( from 10 measurements) than females (50( from 9 measurements). These results should be confirmed with larger sample sizes. See Coe (1953) for further differences in characters.


In my studies I had a large collection of campestris from several places but only a very small one of rostrata from only two places, although constantly special attention was paid to this species since it is the main one named in the flower-biological literature. According to Coe (1939) rostrata should be commoner on the Continent than in England, where only two individuals of this species have been taken between 1895 and 1939. Especially the males of campestris can be confused with rostrata. From my measurements, they are closer to rostrata in their steeper profile measurements.

[ Fig 1:  Rhingia campestris. (a) Oviposition observed originally onto the glass wall of the tube (cf. text); (b) micropyle; (c) eclosing larva that got stuck in the fissure of the eggshell; (d) change in the direction of the egg axes in a large batch (cf. text). A antenna, B posterior spiracles, M micropyle, R split in the eggshell, S mouthhooks of the cps, T longitudinal tracheal trunks. Shaded eggs did not eclose. arrows point to the anterior pole of the egg, and hence to the abdomen of the ovipositing female. ]
2.  Habitat and life-cycle

[...]

I. Occurrence of campestris
a) in lowland

[...]

b) in the hills

[...]

c) in the high mountains

[...]

II. Occurrence of rostrata
[...]

Most of the flower visits of snoutflies are to flowers with rich but well hidden nectar, only accessible to well developed visitors like bumblebees, bees, butterflies and also Rhingia flies. [...]

3.  Egg, larva, pupa

Although Reaumur (1738) had already drawn attention to the possibility of Rhingia campestris living in cow-dung, and Schiner (1862) referring to the fact that Rhingia females could be observed in numbers near fresh cowdung, it was Coe (1942) relatively recently who succeeded in a definitive classification of the oviposition and developmental history of Rhingia campestris.  A helpful remark had been gievn before by Thomson (1937) that Rhingia females had laid a large number of eggs on the undersides of clover and grass leaves which overhung fresh cowdung, and that the young larvae let themselves fall onto the dung and dig in through fissures in the surface. Oviposition has never occurred directly onto the cowdung, as can now be further established, as one rarely sees a Rhingia sitting on the dung.
[ Fig 2. 
Rhingia campestris. (a) oviposition; (b) head of the male from above; (c) the same of the female; (d) head of the male from the side; (e) the same of the female; (h) female head from below with extended proboscis; (i) the same with retracted proboscis; (k) male antenna; (l) the same of female; (m) female head with extended proboscis from the side; (n) male wing with vein nomenclature from Coe (1953); (o) hind leg of female from above.


Rhingia rostrata. (f) head of male from the side; (g) the same of female.

A1 anal cell 1, Di discoidal cell, G galea (maxilla holder [‘Lade’]), H hypopharynx, L labrum, La labellum, M flexible central part of proboscis, Me medial cell, R5 radial cell 5, rmq radiomedial crossvein, urq lower marginal vein, orq upper marginal vein, S haltere stalk, T maxillary palp, vs vena spuria.  b-i, m and n have the same magnification ]


After many fruitless exertions, finally I succeeded during a sojourn in Fischerlude in observing on 20/6/74 a female R.campestris flying between grazing cattle right over a fresh cowpat.  It hovered over a nearby tussock of Deschampsia caespitosa, appeared later again over the dung cakes, hovered again in the grass, dipped again and then disappeared in another tussock immediately next to the pats.  Beacuse of the lower number of grazing cattle here, I took up observation again at a specially favourable place near midday on a sultry windless day.  Now swarming over three widely separated places with dungpats were Rhinga females.  I caught two of these corpulent flies in the net at about midday.  In a a glass tube with sandy soil from the cow pasture, grass leaves and dung from one of the cowpats, one of the flies began immediately to lay.  This occurred not on the dung, but on the glass, the grass leaves, or on the paper top of the vial over the dung, as Thomson and Coe had already seen.  Oviposition could easily be observed so long as it occurred against the glass walls (Fig 1a).  Every 6-8 seconds an egg appeared, at first only half the egg came out of the opening of the outstretched telescopic and very flexible ovipositor, then after a short pause the second half was born.  From 1504 to 1509 h, 37m eggs were laid in the tube in three batches.  The laying began, viewed from the rear of the sitting fly with the head on the left, as a row of 11 eggs laid from right to left.  She then crept forwards and then produced the second row of 18 eggs next to the first, again starting from the right.  In a similar manner the third row appeared, this time with 8 eggs.  Further oviposition followed on two grass leaves with 50 and 11 eggs, and then finally 52 eggs on the paper of the glass tube (Fig 2a).  After observing until 1525 h, there had been laid 150 of the chalk-white eggs.  In free-flying Rhingia females, oviposition proceeds in the same manner, head first (ie egg pole towards the head of the female).  During a large oviposition on 29 May 1978, the female changed her position after some time.


At the anterior pole of the egg, which points to the head of the ovipositing fly and is the last [bit] to appear during the act of laying the egg, one can recognise already the micropyle under a magnifying glass (Fig 1a,c,d). Using a microscope its fine structure can be seen (Fig 1b). Its rounded corona carries a wreath of about 20 pores around a central canal, the place where the spermatozoa penetrate into the egg.


In the eclosing egg, the larva lies with its head at the micropylar end, and the eggshell rips from here more than half its length from the pressure of the larva (Fig 1c,d). Thus from the different mostly somewhat narrower anterior and evenly rounded posterior poles of the egg, we can draw conclusions about the orientation of the egg batch.


Three days after the removal of the milk cattle herds from their pastures in Fischerhude, at the end of May and beginning of April 1977, by systematic searching of the underside of leaves that overhung fresh or somewhat dried out dungpats, I found large numbers of hatched egg batches of snoutflies, mostly on the thin leaves of Tussock grass (Deschampsia caespitosa), many times on Field Thistle (Cirsium arvense), Creeping Buttercup (Ranunculus repens) and Dandelion (Taraxacum officinale), and now and again on Burnet (Sanguisorba officinalis), Dock (Rumex acetosa), plantain (Plantago lanceolata), Ground Ivy (Glechoma hederacea) and Clover (Trifolium pratense).  The batches often covered sizeable areas; for example, one on dandelion was 37 mm long and 17 mm wide, and one on clover covered all three leaflets and was laid as a double layer. Sometimes there is also overlapping and by no means because of lack of room on the upperside of the leaf, such that on one plantain leaf whose underside was only one-third covered with a batch of 413 eggs, still nevertheless had a batch 19 mm long and 2 mm wide (90 eggs) on the upper side. A particular leaf can become especially attractive to Rhingia females, shown by numerous observations of sevral females flying to certain leaves where they also oviposited.


Variation in the orientation of the longitudinal axes of eggs within batches may indicate that several females share in their production; for example, a dandelion leaf carried four separate and differently orientated batches of 182, 71, 101 and 61 eggs (from the tip downwards). In the large batch on the above mentioned plantain leaf, there were 130 eggs with the micropyle pointing to the leaf tip, and then without any break a group of 71 orientated in the opposite direction (Fig 1d), and then another 120 orientated towards the tip, and finally another 92 pointing to the leaf base. The large number of 413 eggs in this set immediately makes us think that several rather than one female took part. Supporting this is the fact that of the two batches orientated towards the tip of the leaf (130 and 120 eggs), almost none eclosed, whilst in the two other groups most of the eggs produced larvae. Observations in May 1978 on the Fischerhude meadows show that this supposition could be correct 


As Coe (1942) found, the larvae hatched 24 to 72 hours after the eggs were laid, according to the prevailing temperature. Thus from batches seen laid about 1000h in the meadow on 29th May 1978, a hot summer’s day, all larvae had emerged by the evening of the 30th May. From one batch laid at 0950h on 30th May 1978, the larvae had already hatched by 0600h on 31st May. If the leaf with the egg batch touchs the drying dungpat, then the new larvae creep over to it, or else allow themselves to fall down onto it. In each case they immediately look for a crack in the surface of the dung where they can penetrate into the soft insides. Here the larvae (Fig 1c) with their 12 segments undergo three developmental stages. The freshly eclosed larva is 2 mm long; the L2 is 4.2 mm long; and in the L3 about 6-8 days after eclosion they reach 9.25 mm, and in the mature larvae 11-12 mm (figures in Coe 1942). Whitish at first, their colour in the L3 is whitish-grey. Now the characteristic segmental processes are developed, to which small pieces of dung stick, and finally the larvae is so covered [with dung] that only the tube-shaped end of the posterior breathing tube remains still free. Even when there are 100 or more of these larvae in one dungpat, systematic and the most patient searching is required in order to find these concealed creatures in it. The mature larvae move out from the dried-out dungpats into the surface layer of the soil, from where they move into the protection of the tangle of grass roots where they enter into a prepupal rest. In the summer generation in England this lasts 3-4 weeks or somewhat more. The resting larvae resemble soil crumbs with their dung-covered shell, and are still more difficult to find than before in the drying dungpats. Towards the end of the prepupal stage the larva shortens up, their dried-out covering surrounds completely the developing pupa, thus leaving the 7-8 mm long puparium. This still allows the recognition of the segmentation and vestiture of the larval cuticle. On the 5th segment two short horn-like tracheal trunks break through in the middle. One can see also the preformed curved rupture lines running to the 3rd segment, along which the anterior dorsal part of the puparium springs open as a round plate during eclosion of the adult (systematic group of the Cyclorrhapha).


The summer pupal phase lasts 9-12 days in England, so that the summer generation appears at the beginning of August, whose females start laying eggs at about the middle of this month. This ends at the second week of September, and the new larvae are mature by the end of October, and it is probable that they pass the winter in the soil in a unmoving prepupal stage. In spring they then pupate, from which the spring generation of snoutflies appears in May.


In England according to the “Ausgeführten”, the appearance of Rhinga campestris can be taken as proof of two generations. For the German pattern, the exact proof is still outstanding at the moment. However, the observed flight period from the beginning of May until the end of August/beginning of September is so long that it is probable that here also two generations are present. My observations on the flower visiting of snoutflies also point in this direction. After an obvious diminution of flight in July, large numbers were observed again in August and the beginning of September; thus on 22 Aug 1971 in Bodenfeld and in Dalheimer Tal near Wetzlar, on the 30 Aug 1981 in Brenner Moor near Bad Oldesloe, on 2 Sept 1970 in the Black Forest near Altsimonswald, and again on 21 Sept 1971 in Bodenfeld near Wetzlar. In these numerous observations of snoutflies in the summer weeks, it seems hardly plausible to want to see these as merely stragglers of a spring generation. A corresponding overwintering as an adult seems also improbable in our area.


As far as is known at the moment, the only food for snoutfly larvae is fresh cowdung. Coe’s search of freshly placed horse dung in pastures was useless, and also egg batches were never found on leaves overhanging them. Equally rearing experiments with horse dung, human manure and rotting plant material have not been done. Development obviously occurs only in cowdung in places in full sun.


It should be pointed out that oviposition and the immature development of rostrata and austriaca are still unknown.

4.  The adult

[...] 

brief outline of eyes, mouthparts, wings.
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