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1
Introduction

The larvae of Temnostoma bombylans and T.apiforme have been know for a long time (Stammer 1933, Heqvist 1957, Krivosheina & Mamaev 1962). However no complete clarification yet exists on the ecological niche relationships of these species, which could also provide an understanding of their different abundances.


Mixed broods of several species demonstrate the overlap in their habitat requirements.  One such case is reported here, although comparable cases are already known from Russia though from different tree species (Krivosheina & Mamaev 1962).  The studies obtained here could also be useful in the rearing of other larvae of this genus.

2
The place where larvae were found

In spring 1997 I obtained Temnostoma larvae from a willow-log (Salix sp.) lying half in water and with wet decay, on the island of the Ruhr near Wetter (MTB 4610/1).  At first I was happy with obtaining 10 larvae of Chalcosyrphus nemorum (see Section 9). Afterwards, however,  in this site adults of Temnostoma were seen neither at the end of May nor at the beginning of July, and I decided therefore to attempt rearing, not least in the hope that the rare T. apiforme might be present.


On 5/3/1998, therefore, a 40-cm length section about 17 cm thick (without bark) was cut out and placed in an aquarium with water to a depth of 2 cms. The rearing took place in a loft.  Firstly the natural contents (of the log) were enriched with four large and thre smaller larvae.

3
Movements of the larvae in the wood

After placing the free added larvae in a tunnel, these moved out again sometimes after several hours.  They could move forwards and backwards in the tunnels, but they were unwilling to go in backwards. Being able to move backwards is clearly necessary to be able to push the frass out again, which is required for the supply of oxygen. The water-logged wood should be impermeable to air, so that the tunnel must be kept free of frass. A paper barrier was pierced easily. The larvae occupied without difficulty artificial tunnels which could be created with a suitable hand borer or even a screwdriver. The larvae’s own tunnels ran only on the outer part perpendicular to the wood surface, ** but irregular.


As was apparent later, the pupae remained hidden out of sight, about 1-2 cms depth in the wood, since the larvae moved only in their tunnels, and could not remain on the outer surface.

4
Maturing of the adults

The adult flies eclosed mainly in the early morning before 0900, later after a cold night (Table 1). The unfolding of the wings follows not immediately, but after first the flies have reached a vertical surface; apparently they can hang around outside the exit hole. On the first day of eclosion, 4 individuals of T.bombylans fell into the water.  Two of these drowned, which this misfortune had caught in a very immature state; the others were able to be rescued, although they were at first just as lifeless.  After drying with absorbent paper, they became lively again within half an hour.  Their already expanded wings were useful in holding the body above water. Later I proceeded to convey the freshly eclosed individuals as quickly as possible to a container for caterpillars.  Slight contact with their bodies proved not to be serious. The adults expanded their wings within 15-20 mins, during the course of which they occasionally rubbed over and underneath the wing membrane with the hind legs. Now and then one of these flies hung from the gauze of the cage by the front and middle legs, when the hind legs could not be used directly for smoothing the wings. During the pumping up of the wings, the proboscis and ovipositor were also expanded.


The insects began to fly first towards midday (T.bombylans) or about 1500 h (T.vespiforme). As anticipated, this was temperature-dependent.  Preparations for flight were immediately obvious in the lower tone of the buzz, which otherwise in nature is scarcely noticeable.  Then in most cases I let them free.


The full colouring of the violet lustre of the clouded parts of the wings became noticeable only after a whole day.  It is recommended for insects destined for the collection to remain cool and in the dark, so that they do not break the tips of the wings.

5
On the question of the length of the generation

From the presence of two size-classes of larvae, it was usually deduced that one generation takes two years, even when only a single imago eclosed (e.g. Derksen 1941, Stammer 1933).  I also at first assumed that all insects belonged to one species. But afterwards when adults of two species had eclosed in one season (see Table 1), the question arose again.


On the 21.5.98 I began with the dissection of the wood. Five large and 19 small puparia were found (see below), and also one living larva. After that the plan was interrupted. During the summers and the following winters frass was occasionally ejected. In 1999 further adults of both species appeared (see Table 1), from which is proved the (at least facultative) development over several years. Since only a single example of T.bombylans emerged during 1999, the possibility is that only a (small) proportion of the larvae of this species develop for two years, whilst the rest could complete their development within a single year. The reversal of the ratio of numbers of the two species is at any rate striking (see section 8).


Since after the complete dismemberment of the wood (see section 6), no more living larvae were found, there is no evidence for a development period longer than two years.

6
Puparia and actual eclosions

The puparia allow assigment of the species easily by eye. The large one (T.vespiforme) is 15-18 x 6-7 mm, while the smaller (T.bombylans) is 11-4 x 4-5 mm. By completely dismembering the log on 3.5.99, I found 13 exuviae (that had eclosed some years previously), from which 7 T.vespiforme could be assigned. Therefore all the exuviae of this species were found [i.e. of those that had emerged as adults], but two of T.bombylans were not found (cf. Table 1).


To get the exuviae, one can clearly recognise the pupal horns that remain inside, which serve as respiratory organs. In bursting open, the lid can remain together, or it can be split into two pieces. The exuviae are rather springy, and therefore easily crumple.


Otherwise a dead pupa and an uneclosed imago were found. The abdominal markings that could be seen through the pupal cuticle allowed identification of an individual of T.vespiforme.  This individual was preserved in alcohol. Both pupal spiracles had pierced the anterior end of the puparium. This fly obviously did not manage to spring the lid.

7
Rearing success

In two years, 26 adults appeared of Temnostoma bombylans and 12 of T.vespiforme (see Table 1). In 1998 from searching the log, only one squashed puparium was found, and in 1999 two more that had failed before eclosion (see section 6). There was no evidence of parasitism. The “breeding success” was therefore 38/41, or 92.7%. The rearing of Stammer (1933) and Heqvist (1957) provided only a single adult.

8
On ecological niche relationships

The native Temnostoma species have different abundances. Concerning the species of wood, they seem not to be choosy.  It is plausible that (they make) different demands of the dampness of the wood, although occupancy of the same logs by several species is not uncommon (Krivosheina & Mamaev 1962).  In this respect T.bombylans seems least discriminating, and is found not only in decidedly wet biotopes, but also in moderately damp woodland (Derksen 1941, and own observations).  T.apiforme in contrast could be tied completely to partly but not wholly submerged wood (cf. Heqvist 1957). The rarity of such situations could explain the rarity of the species.  T.vespiforme perhaps takes an intermediate position. In the Hagener area according to my own observations T. bombylans is about four times as common as T. vespiforme (Drees 1997). 


In the rearing described here, the ratio in favour of T. vespiforme was changed between 1998 and 1999 (see Table 1). For this change, I can think of two explanations. Firstly, the development of T.vespiforme ought to last in general longer than that of T.bombylans, and hence the first species would be more susceptible to changes in habitat and in the present time more endangered. Of course we do not know when the eggs were laid from which the sampled larvae derive; the observed development times are therefore to be understood as lower limits (for the relevant individuals, not for the species !).  Alternatively, one can offer the possibility that T.vespiforme in contrast to its relative lays eggs more on the herb vegetation growing over wood (and hence normally older). According to adult captures, T.bombylans shows itself to be more of a shade insect than T.vespiforme, and lives especially in woods where dead wood lying on the ground becomes overgrown less than in open swamps. Logs strongly overgrown with vegetation,as in the study site here, would probably no longer be sought out by gravid female bombylans.

9
Other dipteran species breeding in wood

Others in these rearings were Chalcosyrphus nemorum, Sphegina sp., Limoniidae and Psychodidae (undet.). Without exception they appeared in the first year.


Already on the 8.3.97 from the same log I had obtained ten larvae of Chalcosyrphus nemorum, a species which is relatively uncommon (Drees 1997).  These larvae were immediately under the bark, and lived gregariously. Most of them pupated within a week. Between the 21.3 and 4.4, 4( and 6( eclosed. The males appeared on average one day earlier than the females (see Table 2). In nature I had only caught males until now, because these show more noticeable behaviour.


On 9.5.98 there appeared also in the Temnostoma rearing a further female C.nemorum;  there were no more individuals because the bark was lacking.
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