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Africa is home to 23 of the world’s 54 hornbill species, including the largest members of the family, the ground hornbills.
None of Africa’s hornbills are currently considered to be at significant risk of extinction by IUCN, and none are listed under
the Convention on International Trade in Endangered Species (CITES). However, there is evidence for serious declines of
African forest hornbills due to habitat loss and fragmentation, and to unsustainable exploitation for bushmeat. In addition, this
paper documents a previously unreported international trade involving importation of African hornbills and their parts into the
United States. In the absence of CITES reporting requirements, it is difficult to estimate the magnitude of this trade, but it
appears to represent an additional threat to African hornbills, particularly large forest-dwelling species of the genera
Bycanistes and Ceratogymna. Given this international trade, and other known threats to African forest-dwelling hornbills, the

status of these species is in urgent need of review.

Introduction

Hornbills are among the world’s most recognisable birds, with
many species exhibiting large body size, spectacular
enlarged casques, striking black-and-white plumage, and
loud, far-carrying calls. Many hornbills inhabit forest environ-
ments, where they qualify as keystone species, due to their
role as important seed dispersers (Whitney et al. 1998,
Whitney and Smith 1998, Holbrook and Smith 2000, Kemp
2001). The larger species utilise extensive home ranges, and
are thus sensitive indicators of environmental degradation
(Kemp 1995). Hornbills are important resources for indige-
nous peoples from West Africa to New Guinea, as food items
and as sources of feathers, beaks and other parts used in
cultural activities (Kemp 2001).

Threats to the survival of large hornbill species in Asia
have long been recognised. Many of these species are island
endemics from the Philippine and Malaysian archipelagos,
whose restricted ranges make them particularly vulnerable to
habitat destruction and hunting pressure (Kemp 2001). Five
species of Asian hornbills were placed on the first CITES lists
in 1975, and all species in the Asian genera Aceros,
Buceros, Anorrhinus, Anthracoceros and Penelopides were
listed on either Appendix | or Appendix Il by 1992.

In contrast, none of the 23 African hornbill species are
listed on any of the CITES appendices, and none are
currently listed as Vulnerable, Threatened or Endangered by
IUCN (nomenclature of African hornbills in this paper follows
Kemp 2001 and Dickinson 2003). Only two African species,
the Yellow-casqued Hornbill (Ceratogymna elata) and the
Brown-cheeked Hornbill (Bycanistes cylindricus) are classi-
fied as Near-threatened by IUCN, the lowest ‘at-risk’ category
(IUCN 2004).

This lack of conservation concern probably reflects the
fact that all African hornbills are continental species with
extensive geographic ranges. Kemp (2001: p.484) concluded
‘In Africa, hornbill species have suffered only local declines or
extinctions.” These ‘local’ effects may extend to entire coun-
tries; for example, the near or complete extinction of the
Black-casqued Hornbill (Ceratogymna atrata) in Nigeria (Fry
et al. 1988, Kemp 1995). Despite the lack of international list-
ings, several African hornbill species have been placed on
national endangered fauna lists, in recognition of population
declines. For example, the Southern Ground Hornbill
(Bucorvus leadbeateri) is listed as Vulnerable in South Africa,
Swaziland and Lesotho (Barnes 2000).

Threats to African hornbills

Two principal threats to African Hornbills have been previ-
ously identified: hunting and habitat loss (Fry et al. 1988,
Kemp 1995).

Hunting

Hunting has been highlighted as a significant threat to four
large species of West African forest hornbills: the Brown-
cheeked Hornbill, Yellow-casqued Hornbill, Black-casqued
Hornbill, and Black-and-white-casqued Hornbill (Bycanistes
subcylindricus) (BirdLife International 2000, Kemp 2001).
Interestingly, hunting has not been considered to be a major
threat to the two largest hornbills of all, the terrestrial
Northern Ground Hornbill (Bucorvus abyssinicus) and the
Southern Ground Hornbill. Both these species were
protected by traditional hunting taboos in many parts of Africa
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(Kemp 1995). These taboos appear to be weakening, as
recent work in Burkina Faso documents elimination of
Northern Ground Hornbills from many areas, primarily due
to hunting (Thiollay 2006).

The impact of bushmeat hunting on African birds is
poorly understood, in contrast to abundant evidence for the
severe effects of the bushmeat trade on many African
forest mammals (Fa et al. 1995, Bowen-Jones and Pendry
1999, Maisels et al. 2001, Fa et al. 2005). Birds make up a
small proportion of the bushmeat for sale in markets (Fa et
al. 2006), but smaller carcasses like birds are often con-
sumed by hunters or their families rather than being trans-
ported to markets (Fa and Garcia Yuste 2001). Moreover,
as larger mammals are eliminated by overhunting, hunting
pressure on smaller mammals and birds continues to
increase (Fa et al. 2000).

Hornbills are among the birds most frequently reported in
African bushmeat studies. For example, the Black-casqued
Hornbill was the second most frequently recorded bird in a
study of bushmeat in the Cross-Sanaga Rivers region of
Nigeria and Cameroon (Fa et al. 2006). While the
Helmeted Guineafowl (Numida meleagris) was far more
commonly taken, the estimated total extraction of Black-
casqued Hornbills was still 442 per year from this region of
35 000km? (Fa et al. 2006). Unlike guineafowl!, which
occupy a variety of open habitats and have high fecundity
(Urban et al. 1986), the Black-casqued Hornbill is a bird of
primary forest, typically rears only one young per nesting
attempt, and does not attempt to breed every year (Kemp
2001, Stauffer and Smith 2004). Other African hornbills
reported in the bushmeat trade include the Black-and-
white-casqued Hornbill (Juste et al. 1995) and members of
the small-bodied genus Tockus (Thibault and Blaney
2003).

Habitat loss

Habitat fragmentation, particularly of forests, is occurring at a
very high rate in Africa (Barnes 1990). Thus, it is not surpris-
ing that habitat loss and fragmentation have been highlighted
as a cause for declines in African Hornbills. The large
Bucorvus, Bycanistes, and Ceratogymna hornbills utilise very
large ranges. Home range sizes of up to 260km? have been
reported for Northern Ground Hornbills (Kemp 1995). Radio
telemetry of the Brown-cheeked Hornbill and Black-casqued
Hornbill documented mean home range sizes of 27.16km?
and 28.72km?, respectively (Holbrook and Smith 2000). Even
this, however, does not give the full picture, since both
these species made very extensive movements beyond

their home range in response to fruit scarcity, with one
Brown-cheeked Hornbill travelling a minimum of 290km
(Holbrook et al. 2002).

In a study of forest fragments in Ghana (largest fragment
330km?), both Black-casqued and Yellow-casqued Hornbills
were completely absent, and the slightly smaller Brown-
cheeked and Black-and-white-casqued Hornbills were very
rarely recorded (Beier et al. 2002). The Brown-cheeked
Hornbill is often the first large hornbill to disappear following
logging (BirdLife International 2000). The drastic decline of
Yellow-casqued Hornbills in Nigeria was attributed to forest
destruction (Kemp 1995), and loss of gallery forest in the
savanna zone was associated with the disappearance of the
species in a protected area of lvory Coast (Thiollay 1998).
Conversion of savanna to agricultural habitats has been
implicated in declines of both Northern Ground Hornbills
(Thiollay 2006) and Southern Ground Hornbills (Kemp 1995).

Hunting and habitat loss, of course, often reinforce each
other. Hunting pressure tends to be higher in smaller forest
patches (Holbech 1996), and roads associated with logging
or other extractive activities often lead to greatly increased
hunting in formerly undisturbed areas (Wilkie et al. 2000,
Thibault and Blaney 2003).

International trade

International trade does not appear to have been previously
identified as a possible threat to any African hornbill species.
One explanation is the lack of data on this trade. The primary
means of tracking international trade in wildlife is the CITES
Trade Database, maintained by the World Conservation
Monitoring Centre (http://sea.unep-wcmc.org/citestrade/
trade.cfm). However, this database provides no information
on African hornbills, since none are CITES-listed.

In the United States, the Office of Law Enforcement of the
US Fish and Wildlife Service (USFWS) is responsible for
enforcing federal wildlife laws and international agreements.
Monitoring the importation and exportation of wildlife prod-
ucts is the special responsibility of USFWS Wildlife
Inspectors, who work at designated ports of entry for such
products. All such importations must be accompanied by a
declaration stating the species that are represented in the
shipment. This information is entered into a database where
the records are maintained by USFWS for seven years.

From March 1999 to March 2006, 129 import declarations
involving African hornbill species were processed by
USFWS, involving 434 declared items (Table 1). Most impor-
tations of African hornbills were listed in the USFWS data-
base only at the genus level, and so that is how they are

Table 1: Importations of African hornbill material into the United States (March 1999—March 2006), from the USFWS wildlife imports data-
base. Number of declarations are shown, with declared quantities in parentheses. The category ‘Carcasses’ combines the following USFWS
database categories: Skins, Bodies, Trophies, Dead, Skeletons and Skulls. The genera Bycanistes and Ceratogymna were combined in the

trade database records, and are reported here as ‘Ceratogymna’

Genus Live Carcasses Specimens Feathers Total Per cent
Tockus 20 (164) 60 (103) 11 (28) 1(1) 92 (296) 71% (68%)
‘Ceratogymna’ 5 (18) 14 (41) 1(1) 1 (30) 21 (90) 16% (21%)
Bucorvus 9 (37) 5 (9) 1(1) 1(1) 16 (48) 12% (11%)
Total 34 (219) 79 (153) 13 (30) 3 (32) 129 (434)

Per cent 26% (50%) 61% (35%) 10% (7%) 2% (7%)
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summarised here. Table 1 includes the genus Bycanistes
under Ceratogymna, since that classification was used in the
USFWS database, following Kemp (1995). The database has
recently been updated to separate these two genera, reflect-
ing current taxonomy (Kemp 2001, Dickinson 2003).

This figure represents a minimum estimate of the US
importation of African hornbill material. Much wildlife trade is
not declared, for reasons ranging from ignorance to deliber-
ate smuggling, and undeclared wildlife products are not
always detected by law enforcement. A final source of under-
estimation of trade is that not all wildlife products are docu-
mented at a meaningful taxonomic level. This is particularly
true for species, including all African hornbills, that are not
protected under either CITES or US laws (notably the
Endangered Species Act and the Migratory Bird Treaty Act).
Such non-protected species are often lumped into very
general database categories, for example ‘non-CITES birds’,
and are thus not detected in taxonomic analyses of trade.

Hornbill imports entered the United States from 15 African
countries between 1999 and 2006 (Table 2). Four countries
— Cameroon, Tanzania, South Africa and Zimbabwe —
accounted for over 75% of all importations.

The declared total of 434 hornbill items probably repre-
sented at least 400 individual birds. About one-half of the
declared items were live birds (Table 1). Of the 219 live bird
importations, only 10 individuals (seven Bucorvus and three
‘Ceratogymna’) were declared to be captive-bred.
However, this information is not required on declaration
forms for non-CITES species. If no notation of source is
provided by the importer, the birds are coded in the USFWS
database as wild-caught. Therefore, it is possible that some
of the imported hornbills coded as wild-caught were in fact
captive-bred.

The other importations were various types of remains,
most of which were combined in Table 1 as ‘Carcasses’, for
the purposes of analysis. The database categories making
up ‘Carcasses’ were ‘Skins’, ‘Bodies’, ‘Trophies’, ‘Dead’,
‘Skeletons’ and ‘Skulls’. Only two minor categories in the

declaration database did not imply individual remains. These
were ‘Feathers’ and ‘Specimens’ (which could include tissue
samples as well as whole specimens).

It is also important to recognise that the import quantities
stated on declarations often underestimate shipment totals.
In five African hornbill importations that were examined in
detail, the remains of 45 hornbills were declared, but at
least 61 individuals were actually represented.

Ninety-one per cent of the 129 declared African hornbill
importations were ‘cleared’; that is, permitted entry into the
United States without further investigation. If there was
reason to believe that an import declaration was inaccurate,
or if protected species were listed on the declaration, then
the shipment might be held by USFWS for further analysis
and possible legal action. When the identity of the wildlife
species involved was in question, the shipment was sent to
experts at the USFWS National Fish and Wildlife Forensics
Laboratory (hereafter referred to as ‘Forensics Laboratory’)
for identification.

Six shipments involving declared African hornbill material
were sent to the Forensics Laboratory. Four additional
cases analysed at the laboratory were found to contain
undeclared African hornbill material (these were not inclu-
ded in Table 1, since they were not entered in the USFWS
importations database as African hornbill).

Analyses of these 10 African hornbill cases at the
Forensics Laboratory documented the remains of nine
species: Black-casqued Hornbill, Yellow-casqued Hornbill,
Silvery-cheeked Hornbill (Bycanistes brevis), Trumpeter
Hornbill (Bycanistes bucinator), Piping Hornbill (Bycanistes
fistulator), and African Pied Hornbill (Tockus fasciatus)
(Table 3). All these items were in the Carcasses or Feathers
categories. Import declarations that were not verified at the
Forensics Laboratory listed four additional African hornbill
species: Southern Ground Hornbill, Crowned Hornbill
(Tockus alboterminatus), Eastern Yellow-billed Hornbill
(Tockus flavirostris), and Southern Yellow-billed Hornbill
(Tockus leucomelas). Most of these were imported as

Table 2: Importations of African hornbill material into the United States by exporting country, from the USFWS database. Number of declara-
tions are shown, with declared quantities in parentheses. The non-African nations exporting African hornbill material into the US were Great

Britain, France and Germany

Country Tockus ‘Ceratogymna’ Bucorvus Total Per cent
Botswana 1 (2) - - - - 1 (2 1% (0.5%)
Burkina Faso 2 (4) - - - - 2 (4) 2% (1%)
Cameroon 2 (1) 12 (39) 2 (5) 16 (55) 12%  (13%)
Central African Republic 1 (2) - - - - 1 (2) 1% (0.5%)
Equatorial Guinea 2 (2) - - - 2 (2) 2% (0.5%)
Gabon 1 (1) - - - - 1 (1) 1% (0.5%)
Ghana 1 (12) - - - - 1 (12) 1% (3%)
Guinea 2 (9 1 (8) - - 3 (17) 2% (4%)
Mozambique 1 ) - - - - 1 (3) 1% (1%)
South Africa 16 (32) 1 (1) 2 (2) 19 (35) 15% (8%)
Tanzania 17 (132) 2 (31) 9 (37) 28 (200) 22%  (46%)
Togo 1 (3) - - - = 1 (3) 1% (1%)
Uganda - - 1 (6) - - 1 (6) 1% (1%)
Zaire 2 (2) 1 (1) - - 3 (3) 2% (1%)
Zimbabwe 36 (70) - - 2 (3) 38 (73) 29% (17%)
Non-African Nations 7 (1) 3 (4) 1 (1) 11 (16) 9% (4%)
Total 92 (296) 21 (90) 16 (48) 129 (434)
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trophies or as live birds. Live birds are never sent to the
Forensics Laboratory for identification, due to quarantine
regulations.

The remains of 70 individual hornbills identified at the
laboratory (95% of the total) were in a condition consistent
with byproducts of bushmeat. Many were detached skulls
that appeared to have been smoked or roasted (Figure 1).
These were presumably removed from smoked whole
carcasses. There were also several dried whole bodies and
feathered heads. Therefore, it appears that a significant
proportion of the African hornbill remains being imported
into the United States ultimately originate in the bushmeat
trade. Of the four non-bushmeat items, three were hornbill
remains attached to African artifacts (e.g. masks), and the
remaining item was a clean and professionally prepared
skull that showed no evidence of smoking or other treat-
ment typical of bushmeat.

With their enlarged casques, hornbill skulls are dramatic
objects, and their use as curios seems to be one force driv-
ing importations of African hornbill material into the United
States. Of the 74 hornbills identified at the laboratory, 69
(93%) were imported as skulls or detached heads. As noted
above, most of these skulls appeared to have been
removed from smoked carcasses, and were in damaged
condition. Despite this, at least one importer of smoked
hornbill skulls stated that they would be added to a personal
non-scientific skull collection.

Cleaned skulls of African hornbill species can readily be
found for sale on Internet online auction and skeleton sale

sites. Species involved include the Black-casqued Hornbill,
Yellow-casqued Hornbill, Brown-cheeked Hornbill,
Trumpeter Hornbill, Piping Hornbill and numerous species
of Tockus hornbills. Since these species are not listed
under the provisions of either CITES or the United States
Endangered Species Act, such sales on US websites are
legal and unregulated in the United States. If a US buyer
makes a purchase from an overseas website, wildlife
importation regulations apply, but such transactions are

Table 3. African hornbill material analysed at the National Fish and
Wildlife Forensics Laboratory, March 1999-March 2006. MNI =
minimum number of individuals verified

<
P

Species

Bycanistes brevis
Bycanistes bucinator
Bycanistes cylindricus
Bycanistes fistulator
Bycanistes sp.
Ceratogymna atrata
Ceratogymna elata
Ceratogymna sp.
Tockus erythrorhynchus
Tockus fasciatus
Tockus nasutus
Tockus sp.
Unidentified hornbill

N
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TOTAL

~
IN

Figure 1: A single importation of African hornbill skulls examined at the National Fish and Wildlife Forensics Laboratory. Species repre-
sented include Yellow-casqued Hornbills (top row), Black-casqued Hornbills (second row), immature and/or female Ceratogymna hornbills
(third row), Brown-cheeked Hornbills (fourth row), and Piping Hornbills (bottom row). All skulls appeared to be smoked, as is typical for bush-
meat carcasses
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difficult to track, and regulations are rarely enforced. Wildlife
trade on the Internet is already substantial, and is increas-
ing rapidly (IFAW 2005). Given the enormous reach of
Internet commerce, international trade in African hornbills
could expand greatly if the use of their skulls as decorative
objects grows in popularity.

Conclusion

In the absence of CITES trade records, it is almost impossi-
ble to assess the magnitude of the international trade in
African hornbills. Clearly, however, this trade does exist,
involving both live birds and remains, particularly skulls.
This paper documents the declared and/or verified importa-
tion of 13 African hornbill species into the United States
since 1999, representing several hundred individuals. An
unknown number of undeclared importations also occur, as
shown by the skulls of undocumented African hornbill
species being offered for sale on Internet sites in the United
States.

The existence of this trade, combined with strong evidence
for declines in African hornbill populations due to hunting
and habitat loss, suggests that it is time to consider
increased domestic and international protection for some of
these species. Based on both data from Africa and occur-
rence in the trade, the species most at risk appear to be the
Black-casqued Hornbill, Yellow-casqued Hornbill and
Brown-cheeked Hornbill, followed closely by the other large
species of Bycanistes. Additional research on the popula-
tion status and international trade in these species is
urgently needed.

Acknowledgements — Craig Hoover and Linda Nakamura of the
US Fish and Wildlife Service Office of Law Enforcement prepared
the import declaration database summary used in this paper, and
provided invaluable advice on interpreting the data. Jim
Chamberlain of the National Fish and Wildlife Forensics Laboratory
took the photograph in Figure 1. Barry Baker provided comments
on the manuscript and located many references.

References

Barnes KN 2000. The Eskom Red Data Book of Birds of South
Africa, Lesotho and Swaziland. Bird Life South Africa,
Johannesburg, South Africa

Barnes RFW 1990. Deforestation in tropical Africa. Journal of African
Ecology 28: 161-173

Beier P, van Drielen M and Kankam BO 2002. Avifaunal collapse in
West African forest fragments. Conservation Biology 16: 1 097—1
111

BirdLife International 2000. Threatened Birds of the World. Lynx
Edicions and BirdLife International, Barcelona and Cambridge

Bowen-Jones E and Pendry S 1999. The threat to primates and
other mammals from the bushmeat trade in Africa, and how this
threat could be diminished. Oryx 33: 233246

Dickinson EC (ed) 2003. The Howard and Moore Complete
Checklist of the Birds of the World. (3rd edn). Princeton University
Press, Princeton, New Jersey

Fa JE and Garcia Yuste JF 2001. Commercial bushmeat hunting in
the Monte Mitra forests, Equatorial Guinea: extent and impact.
Animal Biodiversity and Conservation 24: 31-52

Fa JE, Garcia Yuste JF, and Castelo R 2000. Bushmeat markets

on Bioko Island as a measure of hunting pressure. Conservation
Biology 14: 1-12

Fa JE, Juste J, Perez del Val J and Castroviejo J 1995. Impact of
market hunting on mammal species in Equatorial Guinea.
Conservation Biology 9: 1 107-1 115

Fa JE, Ryan SF and Bell DJ 2005. Hunting vulnerability, ecologi-
cal characteristics and harvest rates of bushmeat species in
afrotropical forests. Biological Conservation 121: 167—176

Fa JE, Seymour S, Dupain J, Amin R, Albrechtsen L and
MacDonald D 2006. Getting to grips with the magnitude of
exploitation: Bushmeat in the Cross-Sanaga Rivers region, Nigeria
and Cameroon. Biological Conservation 129: 497-510

Fry CH, Keith S and Urban EK 1988. The Birds of Africa, Vol. Ill.
Academic Press, London

Holbech LH 1996. Faunistic Diversity and Game Production Contra
Human Activities in the Ghana High Forest Zone with Reference
to the Western Region. PhD dissertation, University of Copen-
hagen, Copenhagen, Denmark

Holbrook KM and Smith TB 2000. Seed dispersal and movement
patterns in two species of Ceratogymna hornbills in a West African
tropical lowland forest. Oecologia 125: 249-257

Holbrook KM, Smith TB and Hardesty BD 2002. Implications of
long-distance movements of frugivorous rain forest hornbills.
Ecography 25: 745749

IFAW 2005. Caught in the Web: Wildlife Trade on the Internet. A
report from the International Fund for Animal Welfare. Available at:
http://www.caughtintheweb.co.uk/

IUCN 2004. 2004 IUCN Red List of Threatened Species. Available
at: http://www.redlist.org

Juste J, Fa JE, Perez del Val J and Castroviejo J 1995. Market
dynamics of bushmeat species in Equatorial Guinea. Journal of
Applied Ecology 32: 454467

Kemp A 1995. The Hornbills: Bucerotiformes. Oxford University
Press, Oxford, UK

Kemp A 2001. Family Bucerotidae (Hornbills). In: del Hoyo J, Elliot A
and Sargatal J (eds) Handbook of the Birds of the World. Vol. 6.
Mousebirds to Hornbills. pp 436-523. Lynx Edicions, Barcelona

Maisels F, Keming E, Kemei M and Toh C 2001. The extirpation of
large mammals and implications for montane forest conservation:
the case of the Kilum-ljim Forest, North-west Province, Cameroon.
Oryx 35: 322-331

Stauffer DJ and Smith TB 2004. Breeding and nest site characteris-
tics of the Black-casqued Hornbill Ceratogymna atrata and the
White-thighed Hornbill Ceratogymna cylindricus in south-central
Cameroon. Ostrich 75: 79-88

Thibault M and Blaney S 2003. The oil industry as an underlying
factor in the bushmeat crisis in Central Africa. Conservation
Biology 17: 1 807—1 813

Thiollay J-M 1998. Long-term dynamics of a tropical savanna bird
community. Biodiversity and Conservation 7: 1291-1312

Thiollay J-M 2006. Large bird declines with increasing human pres-
sure in savanna woodlands (Burkina Faso). Biodiversity and
Conservation 15: 2085-2108

Urban EK, Fry CH and Keith S 1986. The Birds of Africa, Vol. Il.
Academic Press, London

Whitney KD, Fogiel MF, Lamperti AM, Holbrook KM, Stauffer DJ,
Hardesty BD, Parker VT and Smith TB1998. Seed dispersal by
Ceratogymna hornbills in the Dja Reserve, Cameroon. Journal of
Tropical Ecology 14: 351-371

Whitney KD and Smith TB 1998. Habitat use and resource tracking
by African Ceratogymna hornbills: implications for seed dispersal
and forest conservation. Animal Conservation 1: 107-117

Wilkie D, Shaw E, Rotberg F, Morelli G and Auzel P 2000. Roads,
development and conservation in the Congo Basin. Conservation
Biology 14: 1614-1622

Received November 2006, accepted February 2007
Editor: A Monadjem



