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[Introductory material]

While walking in the mountains of the western Caucasus, I found a very interesting method of oviposition by Rhingia rostrata, and then I managed to see all stages of development of this species.  On July 4th on beech (Fagus orientalis) at a high 220 cms from the ground, I found a batch of white long eggs on the underside of a leaf, and put them together with the leaf into a glass tube.  On the next day the eggs became dark, and on July 6th the larvae emerged and only empty chorions remained on the leaf.


The fact that the newly emerged larvae would fall from the tree is unusual.  It can be explained only by the suggestion that the larvae live on the ground, and they must reach their usual feeding habitat.  However, the behaviour of the larvae conflicts with this idea.  They began to die both on the leaves and on the ground.  To solve this puzzle, new attempts to find eggs were carried out.  As a result, on one branch of a beech tree I found 7 egg batches.  Exactly under this branch there was a lump of human dung.  It was necessary to prove that this can serve as a substrate for the larvae to feed on.  I found that they could develop successfully in this dung.  Before placing her eggs, a female finds a portion of dung, determines the position, and then flies up to meet an overhanging leaf, ovipositing the eggs there.  Most probably the fly determines that there are some overhanging trees beforehand.  Flies never put eggs into the dung.  In one batch there are about 100 eggs, and most probably the female still contains more eggs in her body, so each female can lay several batches.  The number of batches per leaf depends on the distance to the ground.  On grass leaves below the trees, egg batches are very abundant, and sometimes there are two layers of eggs on the same leaf. 


Larvae break the chorion along the longitudinal axis 5-6 days after being laid, a relatively long period for this type of dung-inhabiting lifestyle (Porchinsky 1885).  The interesting characteristic of the larvae of Rhingia rostrata is their ability to remain motionless for a long time.  It can be considered as an adaptation.  The long period of the egg stage proves that the optimal substrate for larvae is old dung.  Most other dung-inhabiting larvae have left the dung by this time.  The pronounced reaction of the larvae to stimulation is evidence in favour of this suggestion.  Larvae feel happy only in empty dung.  It can be concluded that larvae of this species have no competitive interactions with other dung-inhabiting larvae.  Larvae develop over 12-14 days, and pupate in the ground. 


In nature probably the typical substrate is the dung of ungulates, because these are common in the Caucasus.  It is questionable whether they use the dung of horses; this was only found once.


Eggs are white, long, about 1.04 mm long and 0.36 mm wide.  Their chorion is thin and transparent, and the whole surface has the structure of longitudinal wider lines: when the larva emerges, it breaks longitudinally, but the chorion always remains on the leaf.


The larva has 9 segments including the head.  The mature larva is 10-11 mm long and 4.5 mm wide (Fig 2).  All the body has large visible projections.  On the raised parts, the projections are denser and longer.  Due to these projections the larvae resembles several species of Oestridae.  Also the three last segments have large black conical papillae, and at the end of each papilla there are several thin diverging small projections.  All the body of the papilla has many small second-order projections.  All these papillae are regularly positioned.  The last segment has a short wide prp, coloured red-yellow, 0.7 mm long.  The top is angled and on the (spiracular plate) there are two holes; this prp is surrounded by the six largest papillae (0.68 mm long).  The positions of these large papillae form almost a complete circle, incomplete at the back of the final segment.  Six other slightly smaller papillae also surround the anus, and these 12 papillae together form two incomplete circles back to back.  The penultimate segment has 12 papillae in lines, six at the back and three on each side.  The seventh segment has the same arrangement of papillae. The eighth segment is also very similar in this, but the papillae on the back remain black but rise only a little.  Other segments have on the rear one line of very small papillae, which on the head segments are difficult to distinguish from the projections.  Immediately above the mouth apparatus, there are two verrucae (“borodavka”), and each of them has two connected finger-like processes; one of them is a little bit shorter than the other, and has at the top a very small spherical structure (see Fig 2).  Also at the head there are two small black raised parts, the positions of which allow us to suggest that these structures are analogous to the antennae of the larvae of other flies.  These structures consist of black chitin caps ....


The puparium is typical for Syrphidae. However it keeps the characteristics of the larva; the papillae are still visible.  When the fly emerges, the pupa opens with a circular split, and two sclerites are separated in this process.

