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That the hoverfly Xanthogramma citrofasciatum lives as a larva in the nests of ants is known already;  what is still missing is factual observations.  Lundbeck writes in his "Diptera Danica" Vol 5: "Brauer has in his work on the larvae, on account of Beling's observation suggested that the larva lives in ants nests.  I might think that they are aphidiphagous, as those of the related genus Sphaerophoria, and perhaps living in the same way.  I may, however, note that Mr Krüger told me that there were plenty of ants on the place where he took the larva of X.ornatum.  The larva evidently hibernates, as shown by Beling's observations and by my bred specimens."

     In 1927 and 1928 I was able to establish in Würzburg that the larva of Xanthogramma actually does live in ants nests, and that there is a close relationship between them.

     On 6.iv.1927 I found for the first time in a nest of Lasius alienus in the region of Würzburg the stout maggot, which was similar to a larva of the sexuals of the ant.  It was attended by the ants apparently as one of their own.  To facilitate study I tried to bring the larva (no. 1) into an artificial nest, but it slipped off the tweezers and fell to the ground.

     On 7.v.1927 I found again the same type of maggot (no. 2) in a nest of Lasius niger.  It was the size of a large larva of a sexual ant, distinguished by a rapidly pulsating dorsal vessel and a red chitin 'little leaf' at the end of the rear surface.  This maggot was also distinguished from the numerous larvae of sexuals present in the nest by its fine circular striping.  The animal clungs to the side wall of the nest chamber with its flat sole.  I brought it into a study colony of Lasius niger.  The nest, made out of plaster, consisted of a large illuminated anterior chamber, and 18 small darkened nest chambers, of which only a few were inhabited, those near the gutter.  The other chambers were only rarely sought by a worker.  A glass tube ran from the light chamber to the near window.  The tube was drawn out to a size such that the workers could easily pass with small loads, but not the queen.  I placed the maggot in one of the nest chambers far from the inhabited nest chambers.  Immediately I saw a worker trying to seize it with its jaws and carry it off.  When I saw it again after a few hours, the maggot was in one of the inhabited chambers, surrounded by workers.  The animal was creeping around unaided in the nest, snail-like on its flat sole, but no perceptible body movements such as contractions and extensions could be seen.  When it crawled over glass covering the chamber, one could see a light wave-like movement of the sole.  I could not prove the worm-like or caterpillar-like movements that I saw later in some maggots before pupation.   For wandering the head end of the animal, which otherwise was mostly withdrawn, was drawn out sharp and proboscis-like, and the maggots groped around in a seeking manner.  Always the animal was surrounded by some workers, which also climbed over it and sought to seize it with their jaws.

     At the end of June most of the workers moved out with the brood to a flowerpot standing next to the window.  The queen, the maggot, and about 100 workers remained in the plaster nest.  There was a brisk traffic between both the split parts of the colony.  The ants tried repeatedly to drag the queen through the narrow glass tube leading out of the nest.  However, the attempt always failed.  On the 21.vi. I observed the maggot also as it tried to force itself for an hour through the narrowed glass tube.  In the morning it was again in the nest.  For some evenings I saw it without its attendant ants in a corner of the anterior nest.  I supposed that the animal had seperated itself from the ants in order to pupate.  I have it damp earth and cut it off from the ants with a clay wall.  It crept about constantly around in the sapce at its disposal.  When no alteration had occurred by another morning, I removed the separating wall, and after some time the animal lay again with the queen in the chamber.  The attempt to leave the plaster nest, either by the queen or the maggot, was repeatedly tried but always in vain, as before.  I could never really make clear whether the maggot was drived to take this path to the glass tube by the ant workers always surrounding it, or whether it followed the ant trail by its own motives.  In the nest it was itself next to the queen the focus of care by the remaining workers.  I assume that the animla was fed by the ants, but I could not observe feeding even after a long time.  Repeatedly I had the impression that, on illumination of the nest, a worker withdrew from the mouth-opening of the animal, without ever succeeding in actually witnessing the feeding action.  On the 6.vii I finally observed a worker feeding the larva for a time.  On the 10.vii I received two further larvae of the same sort from Mr. Gösswald, for whom I thank also later for the large part of the material.  They were 9 mm (no.3) and 10 mm (no.4).  Individual no. 2 in the formicarium was 6 mm at this time.  Unfortunately it was not established whether these animals were taken from nests of Lasius niger or L.alienus.

     Both new animals came into the lighted chamber of my Lasius niger colony, and were soon after a short time in the inhabited part of the nest under the ants.  Shortly I had to leave Würzburg for a fairly long time.  I left larva 3 to be cared for in the lab nest, and larvae 2 and 4 I took with me.  At my place of residence (Seefled, Oberbayern) I put both into a plaster nest in a colony of Lasius alienus.  Both animals remained completely unnoticed.  The ants climbed all over them without taking any notice of the larvae.  I assume that the could be aphid predators, and I gave now the smaller one (no.2) in a tube ants and a branch thickly settled with aphids: the larva took no notice of them.  It died in the middle of August.

     I brought the larger animal again to Würzburg on the 29.viii.  I brought it in a glass tube with damp earth with a small colony of Lasius alienus.  The larva settled down on the glass wall, remained there unmoving until the 28.ix, and then died.

     The one animal remaining in Würzburg (no.3) was in good health on my return.  It appeared to me, however, that the ants wer no longer concerned with it.  It lay in the middle of the chamber with the queen and many workers.

     On 24.ix the ant colony emigrated completely overnight.  It managed to bring the queen, which had no more eggs, through the narrow part of the glass tube.  The larva was left behind and lay unchanging on its old place.  It was never sought by the ants.  At the end of October a part of the colony with some brood reappeared again in the plaster nest.  It had occupied again the chamber in which the larva lay, without taking the slightest notice of the animal.  The ants climbed all over it or sat on it, as they liked to do on any raised part of the nest. After a few days they drew back to the flowerpot, leaving the larva in the plaster nest.  Thus at the beginning of September the animal lay unmoving in the same spot.  On the 13.x. it emptied its guts in a large defaecation.  Then it crept around the nest again for the first time for a little while, and then [after a defaecation ?] remained unmoving in an outlying part of the nest until 25.ii.1928.  Then the animal started moving again, and crept around the nest a great deal.  It moved not so much snail-like as in summer, only creeping with the flat sole, but contracting and stretching so that now the movements are more predatory and also quicker than  before.  Once the animal even lifted up the heavy glass cover to the nest chamber, when it sought to shove itself between the plaster layer and the glass cover.  I placed the larva in a tube with earth and kept it dark.  It attached itself to the glass wall on 27.iii.1928, contracted, and remained at rest.  Its length in the contracted state was 6 mm.

     At the same time I obtained a similar larva about 9 mm long.  It was found in the outer part of an abandoned Lasius niger or L.alienus nest.  I placed it also in the tube with no. 3 and this animal also fastened itself to the wall.  On 3.iii.28 it pupariated.  On 4.iii it had a "horn" yellow colour and felt hard.  No.3 also became yellowish and hard.  At the head end, the pupa became rounded with a fine circular fissure, which I could establish later, as soon as I was able to confirm, in all pupae as the little cap of the puparium.

     On the 17.iii.28 I obtaioned two pupae about 8-9 mm long from the outer parts of a nest of Lasius niger (no.6,7), and also a larva apparently just about to pupate (no.8).  Later it pupated on 18.iii.28.  On the same day in pupa no. 5 I could see the outline of the imago.  Pupa 3 took on this appearance on 20.iii

     On 19.iii I obtained a further four pupae and two larvae (no.9-14) from the vicinity of Lasius alienus nests.  Apart from one larva I placed them all in tubes.  I placed one larva in a small plaster nest with Lasius alienus workers.  The animal was very mobile and in moving used lively contractions.  The effort to remain in the region of the ants was obvious.  But the ants left even this actively moving animal unnoticed.  On 24.iv. it finally became still and pupated.

     On 29.iii I obtained a further pupa (no.15) from the region of a L.alienus nest, which I placed as well in a glass nest.  This I combined with a plaster nest inhabited by L.niger.  The pupae grew gradually darker and then black and yellow with wasp-like markings.

     On the 6.vi at 0730 in the morning I obtained the first imago, although it had stunted wings.  On 11.vi the first fully developed imago emerged, which I identified as Xanthogramma citrofasciatum.  The other adults followed similarly in succession except a few which did not emerge.  Some of the animals had crippled wings.  The flies sat still at first, and emptied their abdomen of a milky mush.  Then they flew about in the tube in a lively manner, and nibbled at the honey placed there for the ants.  No notice was taken of them by the ants.  On 24.vi I found many little white eggs in the tubes.  They were about 1 mm and clung with a flat sole to stones, roots, etc.  Under the magnifying glass they carry a grainy surface.  I saw no development in any egg.  The flies all died during the course of April.

     From these observations we can conclude that Xanthogramma citrofasciatum spends at least part of its development in ants nests, particularly those of Lasius alienus and niger.  Unfortunately my observations do not extend to the youngest stages.

     Especially noteworthy is that with size increase, the larva of Xanthogramma goes from a stage that is cared for by the ants as a type of their own larva, to one that is completely ignored (by the ants).  In this unnoticed stage the animal appears not to take any food.  In the formicarium the larva at this time is completely still, almost without movement, and appears only to await the time of pupation in spring under the protection of the ants nest.  Before pupation the larva abandons the ants nest, to pupate nearby.  The pupal stage lasts about one month.

     The larva of Xanthogramm overwinters twice in ants nests during its development.  Oviposition ought to take place early in spring in April-May.  I found the first adolescent stage already by 6.iv., an animal therefore that had already overwintered once.  The second time the animal overwinters therefore as the unnoticed guest of the ants, before it goes on to pupate.

Postscript.  In August and September 1928 Herr Gösswald found 16 Xanthogramma larvae in nests of Lasius alienus and two in L.niger nests in the region of Würzburg.  The size of the animals varied between 6 and 9 mm.  In artificial nests the larvae always sought out the chambers with the highest density of inhabitants.  All of Gösswald's animals, just as in all cases of those I found, originate from nests which were in the vicnity of bushes of dog-rose or sloe.
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