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Background

The 2004 proposal to CITES to upgrade the conservation status of the African
lion waspartly mdivated by concerns over fmtial impacts of trophfgunting The
recent surveys by Chardonr{i2002) and by Bauer &an der Merwg2004)both
suggested that lion numbexgre lower than had generally beatognized, raising the
possibility that any commercial offtake might berteéntalto remaining populations
Lion populations are particularly vulnerable to excessive male ofttakey to the
potential impact of social disruption and infanticide following the removal of a breeding
male(Bertram 1975, Packer & Pusey 1984, Pu&d3acker 1994, Packer 2001
However,Whitman et al(2004) published the results framuetailed simulation model
demonstrating that the impactiofanticide could be largely avoided by restricting
trophy huntingo males that are at least 6 yrs of.age

Thesurveys ofChardonnetind Bauer/van der Merw@ovide an opportunity to
evaluate the harvest rates of liongacth ofthe range staseof eastern and southern
Africa. In this article, we present preliminary estimates of the magnitude of hunting
offtakethat suggesfjuota sizes have probably been to@lmm almostevery countryto
contribute to anylecline in lionnumbers in the past 280 yrs, and we provide detailed
analyse®f the ore exceptional country, Zimbabw&Ve also summarize the ratale for
replacng the current quota systesith age restrictions on trophy lioasd provide
several criteria for estimating lion age in the field/e show howanagebased hunting
system wouldninimize anydetrimental impacts from trophy hting while ®nsening

vast areas of lion habitat that might otherwise be converted to agriculture or rangeland

Impacts o lion trophy hunting: 1977-2004

We were unable to obtain comprehensive information on lion qaothbarvests
for this paper, thus we can gnteport ontheexport data. lon trophy expos for 12
countries in eastern and southern Africa are presented in Table 1, along with the lion
population estimate®f each country. Figure 1 shows the proportibthe estimated
populationthat was shoby hunters each year since 1977; these data are plotted
separatelyaccording to the population estimates of Chardonnet (Fig. 1a) and of Bauer

and van der Merwe (Fig. 1b). Regardletthe population estimaté is clear thaimost



countries harvest only small proportion of their lions each year (<2% per year by
Chardonnetds estimates; <4% by Bauer & van d
Zimbabwe apparently harvedta far higher proportion dons from 1988 to 200than
any other country, and its odike rate has beer®timeshigher than mostthe countries
from 19982004 Offtake in South Africa also appears to be quite high in the past few
years butthese numbers halargelybeeni nf | at e d-bredh ufihd a mtgiov @ n
privately owned game ranchéwvhose lions were not included in the countrywide
populationtotal). Some of these trophies may also have originated in other African
countries and then sent to South Africa for taxidermy whereupon they wexpaeed
Finally, the number of lions Imted in Zambia fluctuated widely in the past 17 yrs and
may have occasionally reache®® of the population per year.

Note that our estimateare made to indicate a rough order of magnitude of lion
hunting offtakes on a national basis, and have seskoatcomings Frst, we have not
attempted to correct for any lotigrm trend in lion numbers over the past 30 yrs. If lion
populations have significantly declined over this time span, our estimates of proportional
offtake would be too high in the eadteyears for each respae country. Second, the
populationestimates include all of the lions in each country, including lions that enjoy
complete protection from humamside the National Parks. Thus the proportional
offtake of local populations inumting areas is far high than indicated bligure 1.
Third, we have used the annual national CITES export data only for the category
ATrophyo; exports of ASKkinso and ASkull so ar
included here. Actual offtakesay have been higher on a national basis than the Trophy
category alone indicates due to rsiandardized reporting.

In the past five years, Zambia (2002), Botswana (2004nd Zimbabw¢20056)
all imposed temporary bans on lion hunting in responsde¢miational concernsver
lion conservation In the case of Botswana, the trophy hunting ban was part of an overall
moratorium that i1included an attempted ban on
hunting ban resulted from widespread recognition of #msessively high quotas.

A case study of lion trophy hunting in western Zimbabwe



Analysis of longterm(19742004)hunting records &im Matetsi Safari Area in
northwestern Zimbabwe and from a study based in Hwange Nationa(F28%2005)
providedetils ofthe extent and consequenceZdf mb a b w eff-take.hnQuatds for
lion huntson statecontrolled land in Zimbabwe exceeded 140 per year in the early
1990s, but were reduced to around 120 by the late 1990s. The majority (b%o)ion
guota wa from northvestern Matebelelandnd it wassuggested that these quosasuld
be reviewed (Grobbelaar and Masulani 2008pout 65% of Zimbabwean lion trophies
recorded in the Safari Club International trophy book were from western Zimbabwe
(Matetsi Sadiri Area, the safari concessions around Hwange National Park and forestry
land), 19% from the Zambezi valley and the remainder from either the Zambezi
escarpment or South East lowveld (Safari Club International 2005).

Quotas were substantially reducedhe ZambeziValley hunting concessions in
the 1994/5 season due to ovemting and poor quality of trophies in previous years
(Grobbelaar & Masul ani 2003) . Reduced quotas
in subsequent years and improvementsdphy quality. Similarly harvests of male lions
in the Matetsi Safari Area (MSA) rdaed a peak in 1990 at 11 mals00knt (Figure
2). This harvest is exceptionally high when compared taadfés in other hunting areas
e.g. Selous Game Reserve, Tanahaid offtakes of 1.28/000knt (Creel and Creel
1997). In addition MSA introduced a hunting quota for females in 1990 (previously
females had only been shot as problem animséggmalescontributeto the high
numberof trophies exported from the camin the 1990s

Van der Meulen (1976) estimated that the Matetsi populatotainedl75
adults and 73 subadults 1974 No systematic survey hasibsequentlpeen
undertakenbut 726 males (mean 16.%)eretaken off the population each year from
197410 2004 andl-12 (mean 8.3) females were harvestaduallyfrom19932004
Widely fluctuating harvests during the 1970s and early 1980s reflect poor security and
low levels of hunting tourism in the country during the independence war. Harvests of
males stabilized afer independence at around 8@30knf. Male lion quotas remained
relatively stable at around 10 liod€00knt until 1992 but declining hunting success
over a 4 year period in the early 19906s nec
1997. Reduce hunting success (around 3.600knt) after 1992 appears to have



coincided closely with the introduction of a female quota in 1990 and yearly harvest of
females aaround 3.31000knt (Loveridge et al. unpublished data).

OFi xedd iveemraslutss uwmptta s
The quota system in MSA works on the basi

Trophy fees for oO0fixedbd quotas are paid rega

or not, while trophy fees f ornimaldsgshot onal 6 quo
Until 1999 all male trophies were on O0fixedd
on an o6optional &8 quot a. Femal es were al ways

60fi xedd quotas does not pr osvoirgketlioasthataiencent i v
too young and this has resulted in poor trophy quality from the hunting area for much of

the 1990s. Pl acing all l i ons on ba@a 6opti ona
threshold age ateunted would improve both trbg quality and ensure a sustainable

harvest(see below)Furthermoregit appears that shooting females from the population

has a deleterious impact on the number of mature rnraéesouldbe harvested,

presumablypecaus®f reductions irthe overall popudtion size ad breeding success

Females should not be harvested if managers aim to sustamest of high quality,

high value trophy males.

Revenue from lion hunts

Theoverall revenue earned from trophy hunting lions in MSA was reduced by
hunting fenales. Because male trophies are considerably more valuable than female
trophies the revenue derived from hunting females does not appear to have compensated
for the revenue lost because of the subsequent reduced male harvests and quotas. If male
guotas hd remained at the mean of 26 males per year (1988) instead of dropping to
a mean of 15 per year (192004) and even if females had not been hunted (and
therefore derived no revenue) trophy feesild have earned around US$390) more
than was actuallattained from 1992004 (Loveridge et al. in prep).

Impact of trophy hunting around Hwange National Park



A recent study otthe impact of trophy hunting on thien population in the
14,900kni Hwange National Park revealed thaintingquotas were unreatically high
in theconcessions surrounding the pérgure 3. Between 2000 and 2003 more lions
were on quota arourtdwangethan were on quota in the whole of Botswana prior to that
countryoés lion hunting ban iGQonsé&v@y, with
exceeding 30 liond000km? in some years between 2000 and 2003. Hunting of lions
(particularly males) in adjacent hunting concessions had a substantial impact on the park
population >70% of radietaggedHwangemales were shot in the surroundengas.
Furthermore30% of all the males shot were between the ages dfy&ars and therefore
classed as suhdult. The Parks and Wildlife Authority have responded to these findings
by reducing quotas in 2004 and temporarily suspending hunting fad@teand 2006
hunting season@igure 3. Intensive maitoring of the Hwange population reveals a
rapid recovery from ovelunting For examplethere were 9.0 adult males in 7
coalitions in the study siti@ 2003 and 2004But after a year of suspend&dphy
hunting, there wer&7 adult males in 11 coalitions by the end of 2005,

Age-based hunting strategies

Using highly detailed individuabased stochastic simulation modé&Mhitman, et
al. (2004) showed that trophy hunting is likely to have minimmgdacs on lion
populations if offtake is restricted to males thatairkeast 6 yrs of age (Figurg. 4This
result can be seen intuitively as followsale lionscamot successfully gain residence in
a pride until they are about 4 yrs old, and their aresvulnerable to infanticide until
their second birthdayBy waiting until he is 6 yrs oldjunters will allow the male
conclude a complete breeding cycle; if he is shot at a younger age, his dependent
offspring are likely to die with hiniMale lionscan reach 15 yrs of age in northern
Tanzania, so & yr old male is in prime physical condition. If most males are rematved
this age, the younger males in the population can replace the harvested males and remain
resident longenough to breed succedsfu

Any sexually reproducing populatiawill suffer from excessive removal of
breedingaged males simply due to a lack of matuagtners for the females (Figa}} but

the Iionsdé social system anstheppmlatortisksat ed i

nf a



fromoverharvesting (Fig. B). Importantly, there is no fundamental conflict between
long-term conservation goals and economic returns from restricting offtake to older
males: after thirty years, hunters can expect to maximize their harvest lshoolyng
males that are B yrs old (Figs. d&d).

Whitman, et al. (in press) alsested for the importance of ermmental
stochasticity by comparing 0 r e do \pkatipn witlga populatiorthatwas at the
carrying capacity ahe onset o& speciic huntingpolicy. A Or epuatoer i ngd po
began with only half theerritories occupied ithe initial standardized population.

Harvestirg 6 yr old males dinot hampethe oveall recovery of alisturbed population.

The most important lesson frommese simulations is that there is no risk of ever
harvesting a lion population when hunting is restricted to males that are at least 6 yrs of
agei regardles®f the quota. Thadvantages of this harvesting strategy cannot be
overstated: lions are inhetgndifficult (and expensive) to census, and lion numbers may
vary dramatically in the same area from one year to the(Hesdui &Packer 2004;

Packer, et al. 2005)Thus any policy that encourages hunters to fill a quota can risk
overexploitation. Thé&-yr minimum, on the other hand, runs no associated popuation
level risks regardless of population size.

Note, hovever, that these simulations & a | | based tmgmn fAmal e onl
strategies. Removing females is inherently harmfulgomlation, espeially since the
successfuteproductiorof a female liordepends on the sizé her pride: large prides
out-compete smaller prides and per capita reproduction is lowest in prides of2nly 1
femaleg(Packer et al. 2001)

Finally, the 6yr rule was derivedising demographidatafrom Tanzania, but
male lions require an extfa2 yeassto become effective competitors in South Africa
(Funston et al2003, implying that a #yr minimumwould be prudent in some areas. On
the other hand, whetaunting concessits cardistinguish between residergad non
residents, the impact of infanticide could be reduced compared to unhunted populations
by selectively removing neresident males (Whitman et al. 2004). Further simulation
modek are required to determine thatimal longterm offtake strategies in both thfese
cased andempirical data should be collected from representative populations that are

subject to trophy huntgto confirm the validity of these models



Estimating the ageof male lionsin wild populations
Whitman et al. (2004) showeidglyt hat the | i o
pigmented with age (Fig))and Whi t man et al . (yim rpulessd) sh
could be achieved by restricting hunting to males with noséatbat least 60% black
(Fig. 6). Although the tip of the nose may not be the easiest metric to evaluate in the
field, it is a far more reliable indicatof age tharthel i onds man) MdleFi gs . 7 &
lions show far greater variation in mane darkness, hair length ot exteane at a given
age (Fig. Ythan in nose coloration (Figdh Further criteria are currently in
development that will hopefully be easier to measure in field condisoich as cowlicks
at the edge of the mane or oa#tcoat condition on the fa¢€ig. 8).
After the lion has been shot, it will be importamiverify its age. Three
techniques are currently in developmehirst, the pulp cavitesdf i onsd t eet h gr ad
fill in with age, and these gapsaneasilybe measured fromental xrays. Preliminary
analsis by Cheater (2005) suggettat the pulp cavity of the second prar does not
solidify until 6 yrs of @e. Second, Cheater (20@6und that lion teeth have regular
cementum layers, at least in southern Africa. Third, Spalding @0®5) have shown
that carborl4 tests can be used to determine birth dates to the nearefstryaar
animal born after 1960 due tgalse of**C fromabovegroundnuclear tests in the
1950s All three of these techniques are currently being valtiati¢h teeth of known

aged lions from the Serengeti. Results should be available by the summer of 2006.

Recommendations
Zimbabwe, Zambia and South Africa have all permitted the offtake of female

lions on their quotas. No records were kept on the $Exaflion trophies in most
cases, so it is impossible to evaluate the potential impactsgbihctice, but lion hunting
hastraditionallybeenrestricted to males and the inclusion of females only occurred
recently. It would be especially worryingtife inclusion of females wamsotivated by an

inability to fill quotason males



1. Zimbabweshouldlower their hunting quota® levels corparable tamther
countries when lion trophy hunting is resume@@®7. All lions should be
pl aced on qgqaata 6opti onal 6

2. Range stateshould permanelyt cease altrophyhunting of femaleind
subadultions. The need for removing problem lions is undisputed, but
several countries (Zambia, Namibia, South Africa and Zimbabwe) allow these
lions to be hunted as trophy amals. This practice runs the risk of rendering
all quotas meaningless, and it also puts local people at risk of further harm.
Selling-ampmabbl éemnt so0 may al so provide a
poor animal husbandry that is ultimately detrimentdicio conservation.

3. Hunting associations in Tanzania and Botswana have already endorsed the 6
yr ageminimum for lion hunting on their concessions. Similar protocols
should be adopted in all other range states in eastern and southern Africa.

4. Photographsf the nose, face and mane of all trophies should be taken and at
least onesecond premolaooth should be extracted to permit evaluation of
and improvements in agestimation techniques.

5. Detailed demographic data should be collectedtdeastl-2 regpresentative
populationghat are subject to trophy huntitmvalidate the predictions diie
simulation models. More extensigemulationmodeling should also be
undertaken to estimate the impact of trophy hunting in areas where males may
not become eéctive competitors until-6 yrs of age and where resident
males can be reliably distinguished from fresidents.

6. Range states where lions are trophy hunted should maintapuatighdata
on lion quotas and trophies, including sex and origin of haestenals.

7. We strongly endorse South Africa's Panel of Experts recommendation that "in
general, the practice of hunting captimed animals should be disallowed"
(Anonymous 2005) Captivebred hunting undermines the conservation
credibility of the huntig industry and does nothing to preserve lion habitat.

Despite theedeficienciesthe level oflion trophy hunting habeenprudentin
most countriesver the past 30yrsourist huntingorovides an important incentive to



conservewildlife habitat in8 of the 12 countries Fig. 1, and the totaimount ofland
set aside for hunting exceeds thtal area of the national pariBable 2) potentially
doubling the amount of land available for wild lions. The hunimdgstry shoulde
encouraged ttake tle leadin lion conservation, especially since hunting areas often
serve as buffezones aroundational parksand hunting comparseshould bectively

recruited agssentiapartneran reducing humaiion conflictand preventing habitat lass
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Chardonnet population estimates
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Figure 1. Estimated proportion dhe lion population in each countrgmovedannually
by trophy hunting. Top graph uses population estimates fromdGiaet and the bottom
graph is from Bauer & van der Merwe.
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A) Male quotas and harvests
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Figure 7. Mane dimensions for knowaged males in the Serengeti and Ngorongoro

Crater: mane color/darkness (top), hair length (middle) and the extent of the mane over
n e c k , Vertichl Bnestemphasie tisettackwfi d e r s
change in these traits between the ages of 4 and &Aases were scored from

t he

ma |

eds

head,

photographs by a panel of undergraduates; for details see West & Packer (2003).
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Figure 8. Knownaged males from the Serengeti.
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