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ABSTRACT
In the modern society the survival of many insect-species has become seriously endangered. With our present case of movement, opportunities to purchase livestock commercially, and the occasional influence of new economic forces, some species have become exceedingly rare. Such a situation applies to European bees, the smallest population of the four European races being that of the European Dark Bee, Apis mellifera mellifera L. An additional reason for the decline of the Dark Bee specifically is that beekeeping practices over the past 300 years have caused selection of some disadvantageous characters and sometimes created bad temperament in the bees. Such factors are responsible for reducing the population of A.m. mellifera L. to a currently critical level. Although the size of the Apis m. mellifera L. population is now very much reduced this situation could still be reversed by systematic approaches to rearing, selection, and conservation. But, if we are to preserve and expand the last remnants of the species, it will be necessary for all those European groups interested in Dark Bees to work collaboratively toward common objectives. Establishment of the SICAMM organisation (Societas Internationalis pro Conservatione Apis melliferae melliferae) is a step towards co-ordination of conservation projects on Apis m. mellifera within Europe. Since 1995 biennial SICAMM conferences have been organised by the different European Dark Bee groups. The most recent, in Wierzba, Poland, afforded another opportunity to bring together people working with Dark Bees, allowing them to exchange experiences and discuss plans for the future conservation of Apis mellifera mellifera L.
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INTRODUCTION

In the old days, traditionally insects have been a natural part of the agricultural society. Man has learned to use insects both as food and for their ability to produce hydro-carbon rich products like honey and through pollination support the production of many agriculture products. Already the old Egyptian paintings describe the honeyproduction and for the Chinese monks in 15th century insects played an important roll, not only as food and producer of food, but as a part of their culture.
In Europe the farmers were often beekeeper who tried to breed the bees for better characteristics and thereby, non-intentionally, starting to diminish the strains of native bees present in Europe. 

Fig 1 Chinese painting. 
Adapted from Kyoto sketch of insects (15th century) by Josef A.Stark

The aim of the SICAMM organisation (Societas Internationalis pro Conservatione Apis melliferae melliferae) is by systematically rearing, selection, and preservation to save and expand the last remnants of the Dark European Bees (Apis mellifera mellifera Linnaeus
1758), and to protect the subspecies and ecotypes from extinction.

Fig 2 Dark European Bees (Apis mellifera mellifera Linnaeus, 1758) from Jämtland County, Sweden. 

The SICAMM organisation has three aims:
· The cultural aim - the co-operation between the Dark European Bees and Man during the development of the European culture
· The economical aim - modern beekeeping can co-exist and co-operate with preservation and rearing of these native bees.
· The preservation aim - according to the UN Convention of Biological Diversity to protect and preserve the gene pool of Apis mellifera mellifera L. 


SICAMM is an international organisation of national and regional groups, beekeeper, researchers and members working with the Dark European bees, as well as universities and research groups interested in the preservation work carried out inside the organisation. 
The establishment of the SICAMM organisation is one step to co-ordinate all preservation projects of Apis mellifera mellifera L. in Europe. Since 1995 biennial SICAMM conferences have been organised by Dark Bee groups all over Europe (in Flekkefjord, Norway 1995, in See, Innsbruck, Austria 1997, in York, UK, 1998, in Kroppefjäll, Sweden 2000 and in 2002 Wierzba, Poland). The first executive committee was elected in Flekkefjord, consisting of Nils Drivdal, Norway, Ing. Johann Trenkwalder, Austria, Gabriel Kuhn, Switzerland, Dr. Josef Stark, Sweden, Prof. Dr. Bozena Chuda-Mickiewicz, Poland, Dr. Astrid Kohlich, Austria, Tom Robinson, UK, Prof. Dr. August Wilhelm Steffan, Germany and Michael Mac Giolla Coda, Ireland.

Dr. Josef Stark, Sweden was elected the first president and Nils Drivdal, Norway was elected its secretary. The name SICAMM was chosen from a proposal by elected vice president, Prof. Dr. August Wilhelm Steffan. Two pre-SICAMM conferences, a meeting for the executive committee, have been held in Uppsala in 2001 and 2003.

The Dark European Bee conference gathers both talented and gifted researchers and scientists with different skills; pathologists, geneticists, and ethnologists and beekeepers and people interested in our aims, from countries all over Europe. After each conference our knowledge of the current situation of the Dark European Bees, and the preservation work carried out in different co-operating countries, have increased The conferences gives us possibilities to gather people interested in the Dark Bees, to exchange experiences and plans for the preserving efforts on Apis Dr. Josef Stark has been re-elected president of SICAMM for the period of 2002-2004 and Nils Drivdal is re-elected secretary, other members of the executive committee have changed slightly. 
THE PROGRAM OF SICAMM accepted in YORK , UK 1998 
Pursuing the programme accepted at the 2nd International Conference of the Dark Bees in York, UK 1998, SICAMM intend to, as far as appropriate and possible, within our capacity, promote and accomplish co-operation with organisations and committees interested in the preservation of the biodiversity i.e. Dark European Bees (Apis mellifera mellifera L.)
SICAMM has also expressed support for the honeybee DNA-research currently carried out at several European universities. This DNA-research provides us with important information concerning the identification and selection of beelines. Information that may prove invaluable for future research and breeding programmes.

SICAMM express disappointment with the lack of response from environmental organisations. The organisation has requested written responses concerning "public" and economic support for preservation of Black European bees. The genetic diversity of value to the honeybee declines by the day, as our breeding programmes grow more successful. This genetic material is irreplaceable and is loss greatly imposes the species ( SICAMM Objectives, 1998)

Today many animals and insects are endangered and some insect subspecies have become very rare. This situation applies also to the population of the Dark European Bees. The smallest population today of the four European bee races, is the European Dark Bee (Apis mellifera mellifera L.). However, systematically rearing, selection and preservation can solve this situation. But to be able to reach our goal to preserve the remnants of Apis mellifera mellifera L. it is, however, necessary that all-European groups working with Dark Bees co-operate in this task.

EVOLUTION OF THE DARK EUROPEAN BEES BASED ON VARIATION IN mtDNA
DNA-analysis have in many ways revolutionised the study of Biology. DNA, the genetic codes are the key to many biological mysteries. Using DNA-analysis we can separate species from subspecies, and local strains by determining their genomical pattern. To be able to do this one first has to choose a certain region or gene in the genome. The mitochondrial DNA (mtDNA) is often the choice, as its transmitted on the maternal side without recombination. This means that all worker bees, drones, and new queens have an exact copy of the mother-queens mtDNA. Only mutations can alter the mitochondrial DNA-sequence. 
The Apis melliera -species present in Europe today, consists of over 25 subspecies, which have bee described using, size, morphology, behaviour etc. When the beekeepers in early 19th century started to breed the Dark European bees with the Italian bees or the Carniolan bees the original Apis mellifera mellifera L. started to decline. 

CLOSE RELATIONSHIPS BETWEEN SOME DARK BEE POPULATIONS 
At the University of Copenhagen in Denmark Prof. Bo Vest Pedersen has sequenced a region of mitochondria DNA of the Apis mellifera mellifera in order to establish its relationships with other subspecies. mtDNA samples of Apis mellifera mellifera L. from several European countries like Denmark, Sweden, France, Ireland, and United Kingdom have been compared with the Ligustica, Carniolan and African bees from Eastern and Western Africa. The result from mtDNA analysis has shown that on Ireland Dark Bees from three different localities are identical. The Dark Bees in Flekkefjord, Norway are identical to the Dark Bees in Co Kerry, in Ireland and so on. However, several stocks in Sweden, Norway, Denmark, France, Scotland, and United Kingdom seem to have their own pattern. Historically, this pattern may even go back to the days of the Vikings. In the specific CO-I region the Dark Bees differed from for example the Ligustica in 20 out of 1480 bp (1,4%). This means that the Dark Bees split from the other honeybees rather early in the evolution, one half to one million years ago. French researchers have also studied the genome of the Dark Bees and found a special sequence where difference usually are rare, in the Dark Bees this sequence, however, show several differences compared to the Ligustica and Carniolan bees. (Pedersen B. V,1996, Pedersen B.V, 2000) 

Using a bioinformatic tool called "neighbour joining method" Prof. Bo Vest Pedersen has calculated a phylogenetic tree. The Ligustica, the Mellifera and the African bees show distinct genetic differences that indicate that they separated from each other early in evolution. The hypothesis is that Apis mellifera was divided after the last glaciation into three refuge strains. 
The Dark Bees have a proper position in the evolution, the subspecies variety so clearly that it's certain they divided early in evolution. The strains have adapted to the local environment with different characteristics, Dark Bees are for example the best adapted to the winters in the Temperate Zone To preserve the Dark Bees we must therefore preserve the variety of strains in order to preserve their different local characteristics. (Pedersen B. V,1996, Pedersen B.V, 2000) 

PRESERVATION PROJECTS IN SOME DARK BEE GROUPS
Native Dark Bees, Apis mellifera mellifera L. have been found in Yorkshire County, United Kingdom, but no DNA-analysis have been performed on this stock. However, other stocks of Dark Bees in United Kingdom have been shown to express distinct mtDNA patterns. The beekeepers breed the Dark Bees that empirically have been found to resist the Varroa-mites the most, thereby hoping to gain lines of Dark Bees with resistance to the infection. Another preservation-project is performed in Derbyshire County. Dark Bees have been introduced in a remote place where no bees usually are present. The beekeepers even have to bring pollen and honey to feed the bees, as there is no present naturally.

On Ireland the Irish Department of Agriculture has provided grants, which has been used to purchase equipment for the establishment of a Queen Breeding Apiary at Glengarra, Burncourt, specialising in the Black Bees. The apiary has so far provided each member 1-2 breeded queens. Other funds have also been provided from Departments interested in the conservation of genetic resources.

In France there are presently five to six groups of French beekeepers involved in the conservation and restoration of the Dark European Bees and interest is growing. mtDNA projects are presently in progress. In the region of Brittany of Northern France there are three apiaries, which have been DNA-analysed and proven to belong to Apis mellifera mellifera L. The French and Belgian Dark European Bee groups have a close co-operation. The Belgian Dark European Bee Group has a new queen mating station. 

In Scandinavia, Dark Bees are present in Sweden, Denmark, Finland and Norway. In Denmark Dark European Bees are only present on one location, on the island of Laesö. The island is situated between Denmark and Sweden. There is an estimate of 300-400 Dark Bee stocks at Laesö, protected by a Danish Parliament law. Only Dark European bees are allowed to be held in apiary on Laesö. The winter of 2000 there was a great loss of Dark European Bees at Laesö due to a trachea mite infection. At the moment there is only 300 stocks left. 
The Society of Dark Bee Beekeepers in Sweden has an estimate of 250 members all over Sweden. An apiary and a queen mating station for Dark Bees is situated at the isolated island of Lurö, in Lake Vänern and in Jämtland County, a restricted area. where the native Dark European Bees are protected by the Swedish Government.

Fig 3 Dark bees in preservation area in Jämtland Typical Swedish beehive from preservation area for Dark European bees in Jämtland county, Sweden. 
Projects concerning characterisation and analysis of DNA are in progress as well as artificial insemination. The Nordbi project co-operates both nationally and internationally. In Latvia, the work for conservation of the Dark bees started just a few years ago. Most Dark Bees were brought to Latvia from Russia. In Poland the association of Polish beekeepers receives grants from the Government. The founds have been used to start bee-breeding program, which is in progress in the northern part of Poland. The Polish group aims to conserve and restore the Dark European Bee by standardising the characters of the bees. A queen-mating apiary is for this purpose kept under strict isolation in the northern parts of Poland. (Proceeding of SICAMM conference in Kroppefjäll, Sweden, 2000)

DISCUSSION

Why do we need to preserve the remnant of the Dark European Bees for future generations? 
In order not to diminish the gene pool of Apis mellifera mellifera L. bees for the future. The genetic diversity of value to the honeybee declines by the day, as our breeding programmes grow more successful. This genetic material is irreplaceable and its loss greatly imposes the species. Breeding programs have for several hundred years aimed to crossbreed better lines of bees, but the drawback has been a diminished population of native European bees. Today one of SICAMM: s main aims is to preserve and protect these remnants of Apis mellifera mellifera L., one way of doing this may be to create preservation areas like in Jämtland county, Sweden, another method may be to genetically identify native bee-stocks using modern DNA-analysis and protect these strains. By starting this international organisation and bringing together the knowledge from bee-keepers, researchers, national organisations, and other interested aiming to preserve and protect the Dark European bees.
The present studies of the mtDNA have shown us that Dark European Bee strains, originally the native bee in Western and Northern Europe, consist of many local ecotypes, all with different characteristics and adapted to the geography and climate in the local area. The DNA-analysis has also given us important and interesting information about the history of the breeding of bees through investigating their evolutionary relationships. The variation between different ecotypes indicate that the split took part rather early in evolution. The new research on mt-DNA confirms the great variety within the strains of Dark European Bees. The dark bees have been mixed up a lot within their ecotypes, probably due to historical reasons and human activities. 

Many of the on-going preservation projects aim to find or cross-breed the ecotypes of Apis mellifera mellifera L. strains or ecotypes with important or valuable characteristics like increased resistance to different kinds of infestions like Varroa destructor. But our main aim in SICAMM is to preserve a gene pool consisting of a variety of characteristics, not to accidentally diminish the genetic material. However, one major concern is what will happen to our preservation-work in the case Varroa resistant strains will prove existing. The EC have sponsored an important DNA-mitocondrial mapping project, which provides urgent knowledge on the still existing ecotypes of Apis mellifera Mellifera L.
The Dark European bees are in many ways a part of the old Agricultural Society in Europe, and the breeding of these native bee-strains is part of an ethnobiological tradition important to preserve. The preservation of native farm animals, as well as other species like insects native to the farmland, hills, and meadow landscape is part of the traditional farming (Stark J.A.2001) As many insects and animals in our society have become endangered and their number decline rapidly, the conservation work is important, not only for the beekeepers, and farmer, but to modern society. 

SICAMM aims to:
· By systematical rearing, selection, and preservation to save and expand the last remnants of the Dark European bees (Apis mellifera mellifera Linnaeus1758), and to protect the subspecies and ecotypes from extinction. 
· Organise biennial Dark European Bee conferences. 
· The Dark European bees (Apis mellifera mellifera L.) be declared endangered specie and there-by protected by law.
· To apply for grants from the European Union for the conservation and restoration of the Dark European Bees in Europe. 
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