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The Accompanying Fauna of Honey Bee Colonies
(Apis mellifera) in Kenya

Die Begleitfauna in Völkern der Honigbiene (Apis mellifera) in Kenia

MICHAEL N. MUNGAI, JOHN F. MWANGI (), JOACHIM SCHLIESSKE & KARL-HEINZ LAMPE

Summary: In more than twelve years of  research on the accompanying fauna of  bee colonies in
Kenya, kept in four different types of hives, six vertebrates and over 50 species of arthropods were
recorded. Of these the greater wax moth Galleria melonella poses the most serious economic threat
to bee keepers. The braconid Apanteles galleriae, a parasitoid of the greater wax moth, has been
detected for the first time in Kenya. There is no evidence of the presence of the ectoparasitic mite
Varroa destructor.
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Zusammenfassung: Die über zwölf Jahre untersuchte Begleitfauna von Bienenvölkern in Kenia,
die in vier verschiedenen Beutentypen gehalten werden, enthielt neben sechs Wirbeltier-Arten
mehr als fünfzig Arthropoden-Arten, von denen die Große Wachsmotte, Galleria melonella, ein für
die Imker existenzbedrohender Schädling ist. Die Schlupfwespe Apanteles galleriae, ein Parasitoid
der Großen Wachsmotte, konnte erstmals für Kenia nachgewiesen werden. Bisher nicht gefunden
wurde die ektoparasitische Milbe Varroa destructor.
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1. Introduction

It is reckoned that Kenya’s bee keepers look
after about 2 million bee colonies which
produce some one hundred thousand tons
of honey annually (KIGATIRA, 1980). Honey
bees are kept in four types of hives: the
traditional log hive (Figs. 1, 2), the more
modern Kenya top bar hive (KTBH) (Figs.
3,4), which is accessible from above, the
Langstroth hive (Fig. 5), which is growing in
popularity, and finally the soil-block hive
(Figs. 6,7), which is used only in a few areas.
Traditional hives cannot be inspected as easily
as modern types of  hives, e.g. Langstroth
hives, because of their construction. An
infestation with the greater wax moth, for
example, will only be noticed after the bees
already have left the hive.

A survey of  bee keepers and persons involved
in bee keeping based on questionaires had been
carried out even before investigation of the
accompanying fauna of bee colonies began. It
has been shown that insect pests posed a serious
problem in the beehives. It was already well-
known that certain species of moths, namely
the greater wax moth (Galleria mellonella), the
lesser wax moth (Achroia grisella) and the death-
head hawk moth (Acherontia atropos) were
responsible for significant losses in the
production of  honey, pollen and wax (ROGER

1978; JEAN-PROST & MEDORI 1994). The aim of
the investigation on hand was to create a
commented species list of the accompanying
fauna of the honey bee colonies in Kenya. The
main focus was set not only on destructive pests
and natural enemies, but concentrates equally
on commensal and inquiline organisms.
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2. Research areas and methods

In 1997 the investigation began in the three
administrative districts of Kilifi, Makueni and
Laikipia. These districts represent three different
climatic zones. Kilifi lies on the coast and is
influenced by the Indian ocean, Makueni in
the semi-arid area to the north-east of
Kilimanjaro and Laikipia in the highlands to
the west of  Mount Kenya (Fig. 8). In the
highlands the most important nectar flow
plants are various species of Acacia, which are
responsible for a very sweet honey. In the coastal
regions various flowering plants, for example
mango (Mangifera spp.) and orange (Citrus
spp.) provide nectar to bees.
To register the bee hive fauna a questionnaire
was sent to the bee breeding advisors in the
above mentioned districts. They were to list
the insect pests, describe the degree of
damage caused and include information
about seasonal fluctuations, if available.
During the author’s field visits the bee
keepers were questioned about their own
observations of  the hives. Bee keepers’
reports and experiences with pests and other
organisms were documented. Thereafter the
hives were opened by the bee breeding
advisors and inspected with use of typical
bee keeper protective clothing. Arthropods
were collected in glass jars with ethanol (75%)
for preservation. Samples of  honey combs
were taken to the laboratory. There the combs
were placed into an insect cage composed of
sixteen compartments. Each compartment
was fitted with a tightly closed door and on
the rear side a 10 cm wide hole leading by
means of a tube to a plastic bag in which
hatching arthropods could be separated.
Reports from other districts completed and
broadened the results obtained from Kilifi,
Laikipia and Makueni.
Insect voucher specimens are deposited at the
National Museums of Kenya (NMK) in
Nairobi and also, in lesser numbers, in the
collection of the Zoological Research Museum
Alexander Koenig in Bonn/Germany.

3. Results and discussion

The results of  the survey have shown that
most of the arthropods and also most of
the vertebrates which were detected in the bee
colonies are widely distributed in Kenya. It
was observed by the bee keepers that the
population density of some species of honey
bee pests is prone to strong seasonal changes.
Especially Arthropod species are more
numerous shortly after the rainy season. It
was noticeable that well-cared-for colonies
were only slightly infested and poorly-kept
hives were more receptive to honey bee pests.
As mentioned above the modern beehives
Kenyan top bar hive (KTBH) and Langstroth
hive simplify bee keeping in terms of pest
control and hygiene. The ectoparasitic mite
Varroa destructor has not yet been detected in
Kenya despite its having been detected in
South Africa in 1997. This finding was
confirmed by NDIRANGU& SESSIONS (2009) for
the highlands and by KITSAO (2009) for the
coastal region. Since 1976 in Europe it is
considered to be, from an economic point of
view, the most serious honey bee pest, causing
high financial losses year after year. V. destructor
was first introduced to Bulgaria from Asia in
1970 and became established all over Europe
within six years (RADEMACHER, 1990). Similar
distribution patterns may be expected for
Africa.
The accompanying fauna of bee colonies in
Kenya is shown in table 1. It contains
important pests as well as commensal and
inquiline species which use the hive as a
shelter. The honey badger (Mellivora capensis),
active in all regions of Kenya, is the vertebrate
which causes the most serious damage. It
knocks over and demolishes hives resulting
in the complete destruction of the respective
colony. The dormouse (Graphiurus murinus)
is actually only inquiline (Fig. 9). Nevertheless,
it pollutes the hive with urine and droppings
which have a repellent effect on the bees,
causing them to abandon their hive. The bee-
eaters capture bees in front of the hives;
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Fig. 1: Traditional log
hives in a Baobab tree,
Makueni district (Photo:
J. SCHLIESSKE).
Abb. 1:  Traditionelle
Klotzbeuten in einem
Baobab, Makueni district
(Foto: J. SCHLIESSKE).

Fig. 2: Traditional log hive in detail, Kilifi district (Photo: J. SCHLIESSKE).
Abb. 2: Traditionelle Klotzbeute im Detail, Kilifi district (Foto: J. SCHLIESSKE).
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Fig. 3: Kenya top bar hive (KTBH), Laikipia district (Photo: J. SCHLIESSKE).
Abb. 3: Kenianische Oberträgerbeute, Laikipia district (Foto: J. SCHLIESSKE).

Fig. 4: The bee keeper CRISTOPHER NDIRANGU, checking wax combs from a Kenyan top bar hive,
Laikipia district (Photo: J. SCHLIESSKE).
Abb. 4: Der Imker CRISTOPHER NDIRANGU überprüft die Waben in einer kenianischen Oberträgerbeute,
Laikipia district (Foto: J. SCHLIESSKE).
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Fig. 5: Langstroth hives in the forest, Kilifi district (Photo: J. SCHLIESSKE).
Abb. 5: Langstroth Beuten im Wald, Kilifi district (Foto: J. SCHLIESSKE).

Fig. 6: A hut in a
village with a bee
entrance to inside
deposited soil block
hives (Photo: M.
MUNGAI).
Abb. 6:  Flugloch zu
den in einer Hütte
aufgestellten Lehm-
beuten (Foto: M.
MUNGAI).
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Merops albicollis is capable of causing serious
damage by reducing bee population densities
(NDIRANGU & SESSION 2009). The greater honey
guide (Indicator indicator) through its
conspicuous behaviour draws the attention
of honey gatherers, such as the honey badger
and human beings, to the hive. The grey lizard
(Hemidactylus mabouia) lives mainly underneath
the Kenyan top bar hive where it preys on
bees. It is also known to enter hives where it
causes damage to the bee brood. Some species
of monkeys occasionally take an interest in
plundering honey and bee brood. Among
the arthropods the insects account for the
mass of accompanying fauna.
Lepidoptera: The two wax moth species
destroy honey combs and enmesh the frames
with cocoons. The larvae of  the lesser wax
moth (Achroia grisella) are to be found largely
between the dividing walls of the combs.
Already weakened colonies, i.e. colonies in
which the offsprings are not sufficiently fed
by worker bees, usually suffer total
destruction through wax moth infestation.
The greater wax moth (Galleria melonella),
which is present in three generations per year,

Fig. 8: Study areas
(hatched) in Kenya.
Abb. 8:  Untersu-
chungsgebiete (schraf-
fiert) in Kenia.

Fig. 7: Soil block hive placed in the hut (Photo:
M. MUNGAI).
Abb. 7: Lehmbeute in einer Hütte (Foto: M.
MUNGAI).
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constructs very conspicuous cocoon clusters
(Figs. 10, 11). 81% of the honey combs (taken
from 38 samples) which were examined in
the laboratories  were infested by wax moths,
of these 73% by the greater wax moth and
67% by the lesser wax moth. The wax moth
infestation of honey bee combs can be reduced
by the activities of the parasitic braconid
Apanteles galleriae detected here for the first
time in Kenya. It is probable that it is
distributed throughout Kenya but owing to
its small size has remained unnoticed. The
deaths-head hawk moth (Acherontia atropos)
forces its way into the hives to get at the
honey. As the bee keepers observed, it is
usually killed by the bees and then covered
with a layer of wax.
Coleoptera: The small hive beetle (Aethina
tumida) is widely distributed but occurs in low
numbers, as the African bees have developed
defensive strategies against it (Neumann et
al. 2001). Adults and larvae live in the hive;
the pupation takes place in the soil beneath
the hive. The striped hive beetle (Macromoides
heroldi) takes honey and pollen but seldom
occurs in large numbers. The other listed
beetle species feed mainly on litter from the
floor of the hives as well as on dead bees and
bee larvae.
Hymenoptera:  According to KITSAO (2009)
a hive is usually totally destroyed when safari
ants (Dorylus nigricans molestus) invade in large
numbers. This is not only on account of the
plundering of  honey reserves and bee brood
but due to the absconding of  the bee colony.
The extremely aggressive tailor ant (Oecophylla
longinoda), which is widely distributed
predominantly in the coastal regions, builds
leaf  nests from which it raids bee hives (Fig.
12). The large sugar ants (Camponotus
maculatus), which nest in the soil, are widely
distributed and raid bee hives to plunder
honey (Fig. 13). The small sugar ant
(Camponotus braunsi) can also be quite
troublesome. The pirate wasp (Palarus
latifrons), a type of  hermit wasp, is widely
distributed and can be a serious robber causing

considerable disruption by its constant
presence in the vicinity of hives. The very small
bigheaded ant (Pheidole megacephala) feeds on
honey and dead bees. It is considered to be
an omnivorous household pest and is listed
as an invasive species in the USA (WARNER &
SCHEFFRAAN 2007). Together with the
previously mentioned braconid Apanteles
galleriae the hyperparasitoid Nesolynx phaesoma
has also been documented in Kenya for the
first time.
Diptera: The minute, 1.5 mm long bee louse
(Braula coeca) takes honey directly from the
bee’s mouthparts and lays its eggs on the
comb. The larvae bore through the lids of
the cells to gain access to honey and pollen.
The tachinid fly (Rondanioestrus sp.) is an
endoparasitoid of adult bees. The female
flies, when in flight, lay their egg larvae on
the bees. According to MORSE & NOWO-
GRODZKI (1990) the larvae bore into the
abdomen of the bees in order to complete
their larval stage within. After the death of
the bee pupation takes place in the soil.
Fannia pulchra, of  which the larvae are provided
with fleshy appendices, seems to be an
indicator for a lack of hygiene.
Sarcophaga aethiopis is an endoparasitoid. The
female lays her egg larvae, in flight, between
the thorax and the abdomen of the bees.
After infestation the larvae develop at first in
the thorax and then in the abdomen. The
bee dies after two to four days and pupation
of the endoparasitoids takes place in the soil.
The parasitic fat headed fly (Physocephala
rufipes), which was described by LUNDIE (1965)
from South Africa, has also been documented
by us for the first time in Kenya.
Blattoptera: American cockroaches
(Periplaneta americana) were also found,
especially in soil block hives and it appears as
if they are more abundant near to the coast.
Orthoptera: The detected species seem only
to feed on the frass in the hive.
Mantodea: The three species observed tend
to catch bees at the entrance to the hive,
causing disruption which can have a lasting
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Tab. 1: Accompanying fauna of  honey bee colonies in Kenya.
Tab. 1: Begleitfauna in Völkern der Honigbiene in Kenia.

Mammalia
 Mellivora capensis  (Schreber, 1776)

Honey badger – Honigdachs
 Graphiurus murinus  (Desmarest, 1822)

Dormouse – Haselmaus
Aves

 Merops apiaster Linnaeus, 1758
Eurasian bee-eater – Eurasischer Bienenfresser

 Merops albicollis Vieillot, 1817
White–throated bee-eater – Weißkehl-Bienenfresser

 Indicator indicator (Sparrman, 1777)
Greater honey guide – Großer Honiganzeiger

Squamata
 Hemidactylus mabouia (Moreau de Jonnes, 1818)

Grey lizard – Hausgecko

Arthropoda
Insecta

Lepidoptera
 Galleria melonella  (Linnaeus, 1758)

Greater wax moth – Große Wachsmotte
 Achroia grisella  (Fabricius, 1794)

Lesser wax moth – Kleine Wachsmotte
 Acherontia atropos Linnaeus, 1758

Deaths-head hawk moth – Totenkopf-Schwärmer
Coleoptera
 Aethina tumida Murray, 1867

Small hive beetle – Kleiner Bienenbeutenkäfer
 Macromoides haroldi (Witte, 1880)

Stripped hive beetle – Gestreifter Bienenbeutenkäfer
 Pimelia angusticollis Solier, 1836

Darkling beetle – Schwarzkäfer
 Onthophagus sp. Latreille, 1862

Dung beetle – Dungkäfer
 Tefflus kilimanus Kolbe, 1897

Ground beetle – Laufkäfer
 Carabomorphus masaicus Allmand, 1912
Hymenoptera
 Dorylus (Anomma) nigricans molestus (Gerstäcker, 1859)

Safari ant – Treiberameise
 Oecophylla longinoda (Latreille, 1802)

Tailor ant – Weberameise
 Camponotus maculatus (Fabricius, 1782)

Large sugar ant – Große Zuckerameise
 Camponotus braunsi Mayr,1895

Small sugar ant – Kleine Zuckerameise
 Crematogaster castanea Smith, 1858

Cocktail ant
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 Palarus latifrons Kohl, 1884
Pirate wasp – Gestreifter Bienenwolf

 Pheidole megacephala (Fabricius, 1793)
Bigheaded ant

 Atopomyrmex cryptoceroides Emery, 1892
 Pachycondyla tarsata (Fabricius, 1798)
 Camponotus flavomarginatus Mayr, 1862
 Apanteles galleriae  Wilkinson, 1932
 Nesolynx phaesoma (Waterston, 1915)
Diptera
 Braula coeca Nitzsch, 1818

Bee louse –  Bienenlaus
 Rondanioestrus sp. Villeneuve, 1916

Tachinid fly – Raupenfliege
 Fannia perpulchra Bezzi, 1908

Lesser house fly – Kleine Stubenfliege
 Sarcophaga aethiopis Karsch, 1886

Flesh fly – Fleischfliege
 Physiphora senegalensis (Enderlein, 1927
 Drosophila sp. Fallen, 1823

Vinegar fly – Essigfliege
 Physocephala rufipes  Fabricius, 1781

Fatheaded fly – Dickkopffliege
 Phoridae spp.

Coffin flies – Buckelfliegen
Blattoptera
 Periplaneta americana (Linnaeus, 1758)

American cockroach  – Amerikanische Schabe
 Deropeltis sp. Burmeister, 1838

Black cockroach
Orthoptera
 Madiga talpa (Gerstaecker, 1869)

Armoured cricket
 Gryllus sp. Linnaeus, 1758

Ground cricket
 Phaeophilacris sp. Walker, 1871

Tree cricket
Mantodea
 Tenodera bokiana (Giglio-Tos, 1907)

Praying mantis
 Sphodromantis centralis (Rehn, 1914)
 Tarachodes insidiator Wood-Mason, 1882
Heteroptera
 Platymerus rhadamanthus (Gerstaecker, 1873)

Assassin bug – Raubwanze
Isoptera
 Odontotermes sp. Holmgren ,1912

Termite – Termite

Tab 1: Continued.
Tab. 1: Fortsetzung.
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Dermaptera
 Forficula senegalensis  Audinet-Servile, 1839

Ear wig
Zygentoma
 unidentified species

Arachnida
Pseudoscorpionida
 unidentified species

Acarina
 unidentified species

Araneidae Orb web spiders
 Nephila sp. Leach, 1815

Golden silk orb-weavers – Seidenspinne
 Argiope sp. Androuin, 1826

Tab 1: Continued.
Tab. 1: Fortsetzung.

Fig. 9: The dor-
mouse Graphiu-
rus murinus on
its nest inside a
hive (Photo: M.
MUNGAI).
Abb. 9: Die Ha-
selmaus Graphi-
urus murinus auf
ihrem Nest in
einer Beute
(Foto: M. MUN-
GAI).

effect on the development of  the colony.
Heteroptera: The assassin bug (Platymerus
rhadamanthus) preys on adult bees.
Isoptera: Termites destroy wooden hives.

Dermaptera: The earwig, Forficula senegalensis
was found in the Uasingishu district.
According to the bee keepers and their
advisors it lives on frass, honey and in some
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Fig. 10: Two wax combs held together by wax moth webbing (Photo: M. MUNGAI)
Abb. 10: Zwei durch Wachsmotten versponnene Waben (Foto: M. MUNGAI)

Fig. 11: Full grown larvae of  the Greater wax moth ready for pupation (Photo: J. SCHLIESSKE)
Abb. 11: Verpuppungsbereite Larven der Großen Wachsmotte (Foto: J. SCHLIESSKE)
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Fig. 12: Nest of  the Tailor ant Oecophylla
longinoda (Photo: J. SCHLIESSKE).
Abb. 12: Nest der Weberameise Oecophylla
longinoda (Foto: J. SCHLIESSKE).

Fig. 13: Adults and pupae of  the Larger
sugar ant Camponotus maculatus on the top
bars of a hive (Photo: M. MUNGAI).
Abb. 13: Imagines und Puppen der
Großen Zuckerameise Camponotus macu-
latus auf  den Wabenoberträgern einer
Beute (Foto: M. MUNGAI).
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cases also from weakened bee brood. This
species gives off an unpleasant smell that has
a repellant effect on the bees.
Zygentoma: In some cases silverfish were
found in the hives.
Pseudoscorpionida: In Ol Kalou (Nyan-
darua district), an unidentified species of
pseudoscorpion was found in a Langstroth
hive. In Belgian Congo VACHON (1954) also
reported of a species Ellingsenius hendrickxi,
which also lived in hives and preyed on bees.
Acarina: No further investigation was done
on the commensal and inquiline mites in the
hives. It is assumed that these are store or
stock mites.
Aranea: Spiders build their webs in front of
the hives. Bee keepers assume that the
number of bees caught by spiders has no
considerable effect on the development of a
bee colony.
The abundance of four important bee pests
varies with the seasons. Noticeable is the
increase in the numbers of safari ants in the
rainy season and likewise an increase in the
numbers of pirate wasps in the dry season.
Wax moths and sugar ants appear in the hives
throughout the year (unpublished).
In Makueni district some beekeepers own up
to 100 bee colonies. Most of them use the
traditional log hives and only a few use the
Kenyan top bar hive. Others show a preference
for the recently introduced soil-block hives.
They have relatively little trouble with bee pests,
because they take great care of their bee colonies.
In cases where an infestation was not detected,
an absconding of the bees was accounted for
by weather conditions. The bee keepers believe
that bees go to the hills in the dry season to
search for water and nectar and then return to
the hives on the plains in the rainy season.
Similar assumptions are known from people
in the Baringo district (GICHORA 2003).

Acknowledgments

CIDA-SUREC through The Regional Pro-
gramme on Sustainable use of Dry land

Biodiversity provided funds for two years.
Dr. MOHAMMED ISAHAKIA, Director General
of the National Museums (NMK) made
available logistics and encouragement. DR.
RASHID AMANI and Dr. JEFF ODERA of RPSUD
were most supportive during the survey. We
are grateful to JOHN NJOROGE (), PETER

KAMAU, JOSEPH MUGAMBI, DANIEL KARANJA

and JACKSON MURIUKI of the Department of
Invertebrate Zoology, NMK for support
both in the field and in the laboratory. The
field trips in 2009 were financially supported
by the BMBF funded BIOTA East Africa
project E 15.
We would also like to remember our late
colleagues JOHN F. MWANGI and JOHN

NJOROGE.

Literature

GICHORA, M. (2003): Towards realization of
Kenyas full beekeeping  potential: A case
study of Baringo District. Ecology and De-
velopment series No. 6.; Cuvillier Verlag;
Göttingen.

JEAN-PROST, P., & MEDORI, P. (1994): Apiculture,
Know the Bee, Manage the Apiary. Oxford
& IBH Publishing co.; Oxford.

KIGATIRA, I.K. (1980): Export promotion report.
Ministry of Livestock Department, Animal
Protection, and Beekeeping; Nairobi, Kenya.

KITSAO, S. (2009): Personal information about
the occurrence of  Varroa destructor and
measures for bee keeping in Kenyan coastal
region (20th of January 2009). Mwachiro
Divisional Livestock Extension Office, Mt-
wapa, Kilifi-District.

LUNDIE, A.E. (1965):  A conopid parasite of the
honey bee discovered. South African Bee Jour-
nal 37 (5): 14.

MORSE, R.A., & NOWOGRODZKI, R. (1990): Ho-
ney Bee Pests, Predators, and Diseases. 2nd

Edition. Comstock Publishing Associates,
Cornell University Press; Ithaca and London.

NDIRANGU, C., & SESSIONS, L. (2009): Personal
information about the occurrence of  Varroa
destructor and measures for bee keeping west
of Mt. Kenya (14th of January 2009). Ruai
Beekeeper co.op Society, Lamuria, Laikipia-
District.



140         MICHAEL N. MUNGAI, JOHN F. MWANGI (), JOACHIM SCHLIESSKE & KARL-HEINZ LAMPE

NEUMANN, P., PIRK ,C.W.W., HEPBURN, H.R., SOLB-
RIG, A.J., RATNIEKS, F.L.W., ELZEN, P.J., &
BAXTER J.R. (2001): Social encapsulation of
beetle parasites by Cape honeybee colonies
(Apis mellifera capensis Esch.). Naturwissen-
schaften 88, 214-216.

RADEMACHER, E. (1990): Die Varroatose der Bie-
nen. 4. Auflage. Schelzky & Jeep; Berlin.

ROGER, A.M. (1978): Honey bee pests, predators
and diseases. Comstock Publishing Associa-
tes; Ithaca & London.

VACHON, M. (1954): Remarques sur un Pseu-
doscorpion vivant dans les ruches d’Abeilles
au  Congo Belge, Ellingsenius hendrickxi n.sp.
Annalen Koninklijk Museum voor Midden-
Afrika 1: 284-287.

WARNER, J., & SCHEFFRAAN, R.H. (2007): The
bigheaded ant Pheidole megacephala (Fa-
bricius) (Insecta: Hymenoptera: Formicidae:
Myrmicinae). University of Florida Publi-
cation Number: EENY-369; Gainesville,
Florida.

Michael N. Mungai
National Museums of Kenya
Department of Invertebrate Zoology
P.O. Box 40658
Nairobi, Kenya
mungai_njega@yahoo.com

John F. Mwangi ()
Ministry of Agriculture and Livestock
Development
Bee-keeping Branch
Nairobi, Kenya

Prof. Dr. Joachim Schliesske
Wasserwerkstraße 2
D-21789 Wingst
Universität Hamburg, Department Biologie
mellarius@t-online.de

Dr. Karl-Heinz Lampe
Zoologisches Forschungsmuseum
Alexander Koenig (ZFMK)
Adenauerallee 160
D-53113 Bonn
k.lampe.zfmk@uni-bonn.de



ZOBODAT - www.zobodat.at
Zoologisch-Botanische Datenbank/Zoological-Botanical Database

Digitale Literatur/Digital Literature

Zeitschrift/Journal: Entomologie heute

Jahr/Year: 2009

Band/Volume: 21

Autor(en)/Author(s): Mungai Michael N., Mwangi John F., Schliesske Joachim,
Lampe Karl-Heinz

Artikel/Article: The Accompanying Fauna of Honey Bee Colonies (Apis mellifera)
in Kenya. Die Begleitfauna in Völkern der Honigbiene (Apis mellifera) in Kenia
127-140

https://www.zobodat.at/publikation_series.php?id=21326
https://www.zobodat.at/publikation_volumes.php?id=62388
https://www.zobodat.at/publikation_articles.php?id=444952


<<
  /ASCII85EncodePages false
  /AllowTransparency false
  /AutoPositionEPSFiles true
  /AutoRotatePages /None
  /Binding /Left
  /CalGrayProfile (Dot Gain 20%)
  /CalRGBProfile (sRGB IEC61966-2.1)
  /CalCMYKProfile (U.S. Web Coated \050SWOP\051 v2)
  /sRGBProfile (sRGB IEC61966-2.1)
  /CannotEmbedFontPolicy /Error
  /CompatibilityLevel 1.4
  /CompressObjects /Tags
  /CompressPages true
  /ConvertImagesToIndexed true
  /PassThroughJPEGImages true
  /CreateJobTicket false
  /DefaultRenderingIntent /Default
  /DetectBlends true
  /DetectCurves 0.0000
  /ColorConversionStrategy /CMYK
  /DoThumbnails false
  /EmbedAllFonts true
  /EmbedOpenType false
  /ParseICCProfilesInComments true
  /EmbedJobOptions true
  /DSCReportingLevel 0
  /EmitDSCWarnings false
  /EndPage -1
  /ImageMemory 1048576
  /LockDistillerParams false
  /MaxSubsetPct 100
  /Optimize true
  /OPM 1
  /ParseDSCComments true
  /ParseDSCCommentsForDocInfo true
  /PreserveCopyPage true
  /PreserveDICMYKValues true
  /PreserveEPSInfo true
  /PreserveFlatness true
  /PreserveHalftoneInfo false
  /PreserveOPIComments true
  /PreserveOverprintSettings true
  /StartPage 1
  /SubsetFonts true
  /TransferFunctionInfo /Apply
  /UCRandBGInfo /Preserve
  /UsePrologue false
  /ColorSettingsFile ()
  /AlwaysEmbed [ true
  ]
  /NeverEmbed [ true
  ]
  /AntiAliasColorImages false
  /CropColorImages true
  /ColorImageMinResolution 300
  /ColorImageMinResolutionPolicy /OK
  /DownsampleColorImages true
  /ColorImageDownsampleType /Bicubic
  /ColorImageResolution 300
  /ColorImageDepth -1
  /ColorImageMinDownsampleDepth 1
  /ColorImageDownsampleThreshold 1.50000
  /EncodeColorImages true
  /ColorImageFilter /DCTEncode
  /AutoFilterColorImages true
  /ColorImageAutoFilterStrategy /JPEG
  /ColorACSImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /ColorImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000ColorACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000ColorImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasGrayImages false
  /CropGrayImages true
  /GrayImageMinResolution 300
  /GrayImageMinResolutionPolicy /OK
  /DownsampleGrayImages true
  /GrayImageDownsampleType /Bicubic
  /GrayImageResolution 300
  /GrayImageDepth -1
  /GrayImageMinDownsampleDepth 2
  /GrayImageDownsampleThreshold 1.50000
  /EncodeGrayImages true
  /GrayImageFilter /DCTEncode
  /AutoFilterGrayImages true
  /GrayImageAutoFilterStrategy /JPEG
  /GrayACSImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /GrayImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000GrayACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000GrayImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasMonoImages false
  /CropMonoImages true
  /MonoImageMinResolution 1200
  /MonoImageMinResolutionPolicy /OK
  /DownsampleMonoImages true
  /MonoImageDownsampleType /Bicubic
  /MonoImageResolution 1200
  /MonoImageDepth -1
  /MonoImageDownsampleThreshold 1.50000
  /EncodeMonoImages true
  /MonoImageFilter /CCITTFaxEncode
  /MonoImageDict <<
    /K -1
  >>
  /AllowPSXObjects false
  /CheckCompliance [
    /None
  ]
  /PDFX1aCheck false
  /PDFX3Check false
  /PDFXCompliantPDFOnly false
  /PDFXNoTrimBoxError true
  /PDFXTrimBoxToMediaBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXSetBleedBoxToMediaBox true
  /PDFXBleedBoxToTrimBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXOutputIntentProfile ()
  /PDFXOutputConditionIdentifier ()
  /PDFXOutputCondition ()
  /PDFXRegistryName ()
  /PDFXTrapped /False

  /CreateJDFFile false
  /Description <<

    /BGR <>
    /CHS <FEFF4f7f75288fd94e9b8bbe5b9a521b5efa7684002000410064006f006200650020005000440046002065876863900275284e8e9ad88d2891cf76845370524d53705237300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c676562535f00521b5efa768400200050004400460020658768633002>
    /CHT <FEFF4f7f752890194e9b8a2d7f6e5efa7acb7684002000410064006f006200650020005000440046002065874ef69069752865bc9ad854c18cea76845370524d5370523786557406300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c4f86958b555f5df25efa7acb76840020005000440046002065874ef63002>
    /CZE <>
    /DAN <>
    /DEU <>
    /ESP <>
    /ETI <>
    /FRA <>
    /GRE <>

    /HRV (Za stvaranje Adobe PDF dokumenata najpogodnijih za visokokvalitetni ispis prije tiskanja koristite ove postavke.  Stvoreni PDF dokumenti mogu se otvoriti Acrobat i Adobe Reader 5.0 i kasnijim verzijama.)
    /HUN <>
    /ITA <>
    /JPN <FEFF9ad854c18cea306a30d730ea30d730ec30b951fa529b7528002000410064006f0062006500200050004400460020658766f8306e4f5c6210306b4f7f75283057307e305930023053306e8a2d5b9a30674f5c62103055308c305f0020005000440046002030d530a130a430eb306f3001004100630072006f0062006100740020304a30883073002000410064006f00620065002000520065006100640065007200200035002e003000204ee5964d3067958b304f30533068304c3067304d307e305930023053306e8a2d5b9a306b306f30d530a930f330c8306e57cb30818fbc307f304c5fc59808306730593002>
    /KOR <FEFFc7740020c124c815c7440020c0acc6a9d558c5ec0020ace0d488c9c80020c2dcd5d80020c778c1c4c5d00020ac00c7a50020c801d569d55c002000410064006f0062006500200050004400460020bb38c11cb97c0020c791c131d569b2c8b2e4002e0020c774b807ac8c0020c791c131b41c00200050004400460020bb38c11cb2940020004100630072006f0062006100740020bc0f002000410064006f00620065002000520065006100640065007200200035002e00300020c774c0c1c5d0c11c0020c5f40020c2180020c788c2b5b2c8b2e4002e>
    /LTH <>
    /LVI <>
    /NLD (Gebruik deze instellingen om Adobe PDF-documenten te maken die zijn geoptimaliseerd voor prepress-afdrukken van hoge kwaliteit. De gemaakte PDF-documenten kunnen worden geopend met Acrobat en Adobe Reader 5.0 en hoger.)
    /NOR <>
    /POL <>
    /PTB <>
    /RUM <>
    /RUS <>
    /SKY <>
    /SLV <>
    /SUO <>
    /SVE <>
    /TUR <>
    /UKR <>
    /ENU (Use these settings to create Adobe PDF documents best suited for high-quality prepress printing.  Created PDF documents can be opened with Acrobat and Adobe Reader 5.0 and later.)
  >>
  /Namespace [
    (Adobe)
    (Common)
    (1.0)
  ]
  /OtherNamespaces [
    <<
      /AsReaderSpreads false
      /CropImagesToFrames true
      /ErrorControl /WarnAndContinue
      /FlattenerIgnoreSpreadOverrides false
      /IncludeGuidesGrids false
      /IncludeNonPrinting false
      /IncludeSlug false
      /Namespace [
        (Adobe)
        (InDesign)
        (4.0)
      ]
      /OmitPlacedBitmaps false
      /OmitPlacedEPS false
      /OmitPlacedPDF false
      /SimulateOverprint /Legacy
    >>
    <<
      /AddBleedMarks false
      /AddColorBars false
      /AddCropMarks false
      /AddPageInfo false
      /AddRegMarks false
      /ConvertColors /ConvertToCMYK
      /DestinationProfileName ()
      /DestinationProfileSelector /DocumentCMYK
      /Downsample16BitImages true
      /FlattenerPreset <<
        /PresetSelector /MediumResolution
      >>
      /FormElements false
      /GenerateStructure false
      /IncludeBookmarks false
      /IncludeHyperlinks false
      /IncludeInteractive false
      /IncludeLayers false
      /IncludeProfiles false
      /MultimediaHandling /UseObjectSettings
      /Namespace [
        (Adobe)
        (CreativeSuite)
        (2.0)
      ]
      /PDFXOutputIntentProfileSelector /DocumentCMYK
      /PreserveEditing true
      /UntaggedCMYKHandling /LeaveUntagged
      /UntaggedRGBHandling /UseDocumentProfile
      /UseDocumentBleed false
    >>
  ]
>> setdistillerparams
<<
  /HWResolution [2400 2400]
  /PageSize [612.000 792.000]
>> setpagedevice


