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Fig. 1  Participants at the meeting, from back and starting from left: Back Row: Craig Packer. Middle row: 

Charles Trout, Dennis Ikanda, Novatus Magoma, Sarah Durant, Alex Lobora. Front row: Linus Minushi, 
Edwin Konzo, Laly Lichtenfeld, Nebbo Rwina, Inyasi Lejora.  
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Fig. 2.  Number of adult females after 30 yrs trophy-hunting as a function of quota size and male age in a 

hypothetical population. Average outcome after 100 runs is shown from shooting males of the following 
ages: � 3 yrs (red), � 4 yrs (pink), � 5 yrs (blue), � 6 yrs (green). (Whitman, et al. 2004).  
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Fig. 3 Total number of lions encountered during systematic ground counts of the lions in Ngorongoro plotted 

against the actual number of lions living in the Crater at the time of each census. Red circles indicate 
dry season censuses; blue are wet season. 
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Fig. 4  Lion population sizes each month in the Woodlands (top) and Plains (bottom) regions of the 2,000 km2 

Serengeti Lion Project study area. All animals are individually recognized from natural markings, and 
each pride has been monitored by radio telemetry since 1984.  
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Fig. 5.  Age-estimation for adult lions using nose colouration. A. Identification photograph of a 3 yr old male. B. 

Excised photo of nose tip. C. GIS rendering of nose colouration. D. Age-change of nose colouration for 
males and females in two separate populations (Whitman et al. 2004).  
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Fig. 6  Photograph of known-aged male lions in the Serengeti, either showing the lower incisors + canines or 

the entire mouth while yawning. The lower teeth are easily observed when the lion is panting. The teeth 
become increasingly discoloured with age 
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Fig. 7  Photos of known-aged Serengeti males. Note the longish fur on the face of the youngest animals, and 

the increasing “ thriftiness”  of the fur with age. 
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Fig. 8 Tooth x-rays for known-aged lions. The pulp cavity is quite wide in lions <2 yrs of age then narrows to 

adult width by 4.75 yrs. 
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Fig. 9  Canines (top) and cheek teeth (bottom) from the jaws of 6 known-aged lions. The canines develop a 

conspicuous groove and the carnassial teeth (lowermost) show increasing wear with age. 
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Fig. 10 Map of known sightings of lion submitted to the Tanzania Carnivore Project since 2003 up until the time 

of the workshop. Data submitted is in two forms, either as direct GPS locations, or as a grid square as 
identified on the map. The former data type are plotted on the map directly, whilst the latter data type 
are plotted at the centre of the reported grid square.  
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Fig. 11 Map of known sightings of leopard submitted to the Tanzania Carnivore Project since 2003 up until the 

time of the workshop. Data submitted is in two forms, either as direct GPS locations, or as a grid square 
as identified on the map. The former data type are plotted on the map directly, whilst the latter data type 
are plotted at the centre of the reported grid square.  
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Table 1 Estimates of lion densities in areas of Tanzania (in order of density), reproduced from Maddox 2002. 
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Region Year Density (lions/km2) Method Source 
     
Katavi Game Controlled Area   0   Caro 1999b 
Masai Steppe   0.003   Lamprey 1964 
Serengeti short grass plains  1977 dry 0.01  Transect SRI 1977, quoted in Hofer & East 1995 
Total Serengeti plains  1977 dry 0.03 Transect SRI 1977, quoted in Hofer & East 1995 
Katavi NP   0.07   Caro 1999a 
Serengeti short grass plains  1986 wet 0.08  Transect Campbell & Borner 1986 
Total Serengeti plains  1986 wet  0.08  Transect Campbell & Borner 1986 
Serengeti (whole)   0.08-0.09   Schaller 1972 
Serengeti long grass plains  1986 wet 0.1  Transect Campbell & Borner 1986 
Serengeti long grass plains  1977 dry  0.12  Transect SRI 1977, quoted in Hofer & East 1995 
Serengeti short grass plains  1977 wet  0.17  Transect SRI 1977, quoted in Hofer & East 1995 
Ngorongoro plains  1999-2001  0.21 (0.10-0.29)  Call-ins Maddox 2002 
Total Serengeti plains  1977 wet  0.22  Transect Hofer & East 1995 
Ngorongoro Crater   0.27  Transect Schaller 1972 
Serengeti plains  1999-2001  0.28 (0.09-0.55)  Call-ins Maddox 2002 
Serengeti long grass plains  1977 wet  0.38  Transect SRI 1977, quoted in Hofer & East 1995 
Loliondo plains  1999-2001  0.37 (0.12-0.87)  Call-ins Maddox 2002 
Manyara NP   0.38   Schaller 1972 
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a) Lion 
Distribution

Relative 
Abundance

Sex ratio Age structure Trends Density Ranging Demography

Questionnaires Y
Y (qualitative 
information 

only)
N N

Y (qualitative 
information 

only)
N N N

Spoor                              
(where substrate suitable)

Y
Y (in similar 
habitat and 

soils
Y

Possible (for 
adult lions with 
good tracker)

Y
Y (if 

calibrated)
N N

Hunting records Y Y N N Y (see notes) crude N N

Records of attacks Y N N N N N N N

Baiting                                       
(where animals respond to 
bait)

Y Y Y Y Y
Y (using 
individual 

recognition)
N

Possible (using 
individual 

recognition)
Roar surveys                          
(lions only)

Y N N N N N N N

Call-in playbacks Y crude crude N crude crude N N

Tourist photos                      
(where sufficient visitors)

Y Y Y Y Y Y Y Y

Working dogs Y Y Y crude Y Y Y N

Camera Traps Y
possible but 

crude
possible 
but crude

possible but 
crude

Y N N N

Radio Collars Y Y Y Y Y Y Y Y  
 
b) Leopard 

Distribution
Relative 

Abundance
Sex ratio Age structure Trends Density Ranging Demography

Questionnaire Y
Y (qualitative 
information 

only)
N N

Y (qualitative 
information 

only)
N N N

Spoor                              
(where substrate suitable)

Y
Y (in similar 
habitat and 

soils
unverified unverified Y

Y (if 
calibrated)

N N

Hunting records Y Y N N Y (see notes) crude only N N

Records of attacks sparse N N N N N N N

Baiting                                       
(where animals respond to 
bait)

Y Y Y Y Y
Y (using 
individual 

recognition)
N

Possible (using 
individual 

recognition)

Roar surveys (lions only) NA NA NA NA NA NA NA NA

Call-in playbacks NA NA NA NA NA NA NA NA

Tourist photos (only where 
sufficient tourists)*

Y Y Y Y Y Y Y Y

Working dogs Y Y Y crude Y Y Y N

Camera Traps Y Y Y crude Y Y crude
Y (adults and 
over multiyear 

survey)

Radio Collars Y Y Y Y Y Y Y Y �  
* assumes leopards are habituated  
Table 2. Data generated by the different methods covered in the sections above for a) Lions and b) Leopards. 

In each table Y indicates that the method could generate appropriate data, N the method could not 
generate appropriate data, ‘crude’ the method might generate some appropriate data, but it will be 
crude and open to interpretation and ‘possible’ indicates that whilst the method could theoretically 
generate the appropriate data, it is unlikely that sufficient data would be collected to fulfil the 
objectives. NR indicates the method is not applicable. 
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2 Dr. Laly Lichtenfeld People & Predators Fund Box 11306, Arusha lichtenfeld@people-predators.org 

      laly.lichtenfeld@yale.edu 

3 Charles Trout People & Predators Fund Box 11306, Arusha trout@people-predators.org 

4 Mathew R. Kiondo FBD Box 426, Dar es Salaam mmgosi@yahoo.com 

5 Novatus Magoma NCAA Box 1, Ngorongoro ncaa_faru@cybernet.co.tz 

6 Edwin Konzo TCP and TMAP Box 661,Arusha e-konzo@yahoo.co.uk 

7 Linus Munishi TCP and TMAP Box 661, Arusha linuskil@yahoo.co.uk 

8 Chediel Kazael TCP and TMAP Box 661, Arusha cmrisha@yahoo.com 

9 Mwemezi Rwiza TCP and TMAP Box 661, Arusha mwemezi76@yahoo.com 

10 Nebbo J. Mwina Wildlife Division  Box 1994, Dar es Salaam director@wildlife.go.tz or neborita@hotmail.com 

11 Julius Kibebe Wildlife Division Box 1994, Dar es Salaam director@wildlife.go.tz or juliuskibebe@yahoo.com 

12 Alexander Lobora TCP and TMAP Box 661, Arusha carnivores@habari.co.tz 

13 Dr. George Sabuni TAWIRI Box 661, Arusha tawiri@habari.co.tz 

14 Dr. Sarah Durant TCP, TMAP, ZSL and WCS Box 661, Arusha sdurant@wcs.org 

15 Inyasi A. Lejora TANAPA Box 3134, Arusha ilejora@hotmail.com 

16 David Erickson Robin Hurt Safaris Box 8325, Arusha chcwp@habari.co.tz 

17 Dennis K. Ikanda Serengeti Lion Project  Box 661, Arusha deni@africamail.com 
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1 NGOs with representatives at this workshop were PPF, Savannahs Forever, TNRF, WCS and ZSL 
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� � � � � � � � � � �� � � � � � . � � � � � � �
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! � �� � � �� �3 � � � � � � � � � � � . � � � �� � � � � � � � � � � : � 0� 0� �� � � �� � � 
 
 � � �� �� � ' �
� � � � �� � � � � � � � � ' � � � � � �� 
 � � � � � � � ; � � � � � � � � � � � � � � � �� � � � � � � �� �

� � � � � � ' � � � ' � � � � � ' �&1 � ' � � � � 	  	 ' � � � &� �
� � � � � � � � � � � ) , � - �

	 � � � � ��%� � � � . � � � �� � � � � � � � � � � �
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#� � � �� � � � �� � � � ��� � � � � � �� � �+ �� � � � � � . � � � �� � � � � � � � �� � � �� �� 
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#� � � �� � � � �� � � � ��� � � � � � �� � �+ �� � � � � � . � � � �� � � � � � � � �� � � �� �� 
 � �� � � �

#� � � �� 	 
 � � � 
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	 � � � � ��%� � � � �� �� � � � � � � � � �� �
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 � � � � � � � � ��� � � �� � � � � � �
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� � � � � � � � � 	 
 � � 
 � � 	 � � � � � � � � 	 � � � � � 	 
 � � � � � � � 	 � � � � � � 	 � � � � � � � � � � � 	

� � � � � �� � �� � � � �� �� � �
� � � . � � � �� � � � �

� � � �� � � �� , � � � � �� � �+ �� � �� � � ! � � � � � � � � � � � � �

� � � � � 
 �� � � � � � � � � � � � � � � � �
� � � �� � � � � � � � � . � %� � � � �
 �� �� � � � � �
� � � � 
 � � � � � 
 � � � � � �� � �

� � � �� � � �� , � � � � �� � �+ �� � �� � � ! � � � � � � � � � � � � �

	 � � � � ��%� � � � � �� � � � � � � � �A� � � � �
� � � � � �� � � B' � 
 � . �� � � � � � 
 �� �� � � �
� � � ' � � 
 � � � � � � � � � � � � / �
C�, + � � � � � �� � �� � � � � �
C�2 � � �� � � � � � �+ ��� ��� � �
C� ! � � � � ��%� � �� � �� � �
� � � � � 
 � � � �
C�D� � �� �� � �� � � � 
 � ��� � � � �
C�" � �� � � �� �+ ��� ��� � � � � ���� � � �� � �
� �� � � : � 0� 0� � � � � �� 
 ' � � � � � � %�
� � � � �� � ; �
C� 	 � � � 
 � � � �� + � � � � � � � � � � �
� �� � � �� � � �� � � : �� � �� � �� � � � � �� %�
� � %� � � � � � � � � � � � � �� �� � � � �
� � � � � � � �� � �� � � �� � � � � � �� � �
� � 
 � � � � � ; �
C� � � � � � � � �� � � � � � � � � � � � %�
� � � � � �* � � � �
C� � � � � ��� � � 
 �� �� � � �� � �
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C� � � � �� � �� � � � � � � � 
 � � �
�
 
 �� � � � �� � �
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 �� � � 
 � � � � ��
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� �� �� � � � � � � � � �� � � �
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 � � �� � � � � : 	 6 � � ; � � � � + � � � �
� � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � �
+ � �� � � � � 
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� � �� � � � � � � � 
 � � �� � � � � � � � � � %�

� � �  � � � �%� � � � �  �

"
�

#
�


� 
�

�	
�

�
��

�
��

��
��

�
�

��
�

��
�

�
��

�
�

���
��

��
�

�
��

�
��

��
��

�
��

��
�

�
�+

���
��

�
�

�
��

��
�

��
�

��
��

�
��

�
�

��
�

�
�

��
�

��
�

�
�

��
��

��
�

��
�

�
��

��
��

��
�

���
��

��
�

�
�

��
��

��
��

�
�	

�
��

�





�

�
�

��
�

�
��

��
��

��
�

��
�

��
�


�
��

�
�

��
��

�
��

�
%

��
%

�+
�

��
�

�
+

��
�

��
�



�

��
��

��
�

���
��

��
�

�
�

�



�
�

��
��

��
�

��



�
��

�
��

�
��

�
�

��
�

�
�

�
�

7
��

-
<

�%
�

�
��

�

! � �� � � �� � � � � � � �� � � � �� �� � � � �+ �� � � � � � � � �
� � � � � � � � � � � � � � � � � � � � � � � �� � � � � � � � � � � �� � �
� � � � � � � � �� � � � � � � � � � �

� � � �� � � �� , � � � � �� � � � � � � � � ' � � � ' � � � � � ' �&1 � ' � � � � 	  	 � � � � � �
� ) , � - �

� � � �� � � � � � � � � � � �� � � � � �� + � � � � � � � � 
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� � � � � � � � � 	 
 � � 
 � � 	 � � � � � � � � 	 � � � � � 	 
 � � � � � � � 	 � � � � � � 	 � � � � � � � � � � � 	

 � 
 �� + � � � �� 
 � � � � � � � � � � � � � � � � � . � � � � � �
� � � � �� � �� � � � � � � � � �
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 � � � �� � � � � � 	 � ( " � �� � � � � � � �� � � �� �� + � � � � � �� � � �� � � � � � � � � � � � ' � � � ' � � � � � ' �&1 � ' � � � � 	  	 � � � � � �
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 � �� � � � � �+ �� � � � � � � �� � �
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� � � � � � � � � � � �� �� � � � � � � � � �� � � �� �� 
 � ��
� � � � � � �� � � � � �� � � �� �� � � � � � � � ��%� � � � � � �

� � � �� � � �� , � � � � �� � � � � � � � � � � � � � 	  	 � � � � 	  	 �

� � � � � � � � � + � � � � � � � � � � � ��� � � �� � � � � � � � � � �
� 
 � � � � � � � �� �� � � 
 � . � � � � � � � � � � �� � � �� � � � �
� � � �� � � �� �� 
 � �� �

� � � �� � � �� , � � � � �� � � � � � � � � ' � � � ' � � � � � ' �&1 � ' � � � � 	  	 � � � � � �
� ) , � - �

� � 
 � � � � � � � � � �+ ��� ��� � � � � � � � � � � � � � � �
� � � � � � � �� � 
 � � � � � � � �� � � �� 
 � � � �� � � �
: " � � � ' � ( � � ' � � , ! ( " � ; � � � � � � � � � �
� � �� 
 � � � � � � � � � � �� � � �� � � � � � 
 �� � �

� � � �� � � �� , � � � � �� � � � � � � � � ' � � � ' � � � � � ' �&1 � ' � � � � 	  	 � � � � � �
� ) , � - �
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� ) , � - �
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� � � � � �� � � �� � ��� � � �� � � � � � � � � ���� � � �� � �

� � � � � � � � � � ' � � � ' � � � � � ' �&1 � ' � � � � 	  	 � � � � � �
� ) , � - �

&� � 
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 � � � ��%� � � �� � �� �� � �
� � � � � � �� � ��� � � � � � � � � � � � � �� � � �� � � � � � � � � � �
� � �� � � �� � 
 � � �� � � �� � � � � � � � �� � � �� � � � � �
� � � � � � � � � �

� � � �� � � �� , � � � � �� � � � � � � � � ' � � � ' � � � � � ' �&1 � ' � � � � 	  	 � � � � � �
� ) , � - �
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; �� � � � � $�
�
5; * �I �5� � � � 
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 �* �� �� �� 	 �
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 � � ��� � �� � � � �
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 � � # �
� " � 5�I �� � 	 � � 	 �� �" � 
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� * �I �� ��� ���� �* �� �� �� 	 �
� � � �I �� ��� ���� �� � 	 � 
 � # � 	 
 �� � � � �
K) � �I �K� � �� 
 �� � ��) � � �� 
 � �� ��� � 	 � � 	 �



� � � � � � � �	 
 � �� � �
 � � ���� � 
 �� � 	 � � 	 �� �� �� 	 �� 	 � �� � � � � � � �� � 	 � � � � � 
 �� 	 �� � 
 �� 	 �� �� 	 �� � � � � � � � �

 50 

- 	 � � � � � , � 	 
 � �
�
�
� � �� � � � %� �� � � �� � � �
 � � 
 �� � �� 	 � � � � � �
 � � � � �� � � � � � � �	 
 � �� 	 � �� � � � � � 
 �
 � � ���� 
 � � �
� � �� � �
 �� � ��� � ���� 	 �� 	 � ��� � � � � � �� � � � � � � � �� 	 � �� � 	 � � � � � 
 �� 	 �
�
�
�
7�
 	 � 
 � � � ��**********************************************************���+ � 
 � ��*************************************�
+ �� � � 
 � � �; � 	 � � � ��
� ��� ��� � �+ �� �� �� 	 �
�
�
�
�
7�
 	 � 
 � � � ��**********************************************************���+ � 
 � ��*************************************�
+ �� � � 
 � � �; � 	 � � � ��
� � / � � � �
�
�
�
�
7�
 	 � 
 � � � ��**********************************************************���+ � 
 � ��*************************************�
+ �� � � 
 � � �; � 	 � � � ��
� � � � � � �
�
�
�
�
7�
 	 � 
 � � � ��**********************************************************���+ � 
 � ��*************************************�
+ �� � � 
 � � �; � 	 � � � ��
/ � � � �
�
�
�
�
7�
 	 � 
 � � � ��**********************************************************���+ � 
 � ��*************************************�
+ �� � � 
 � � �; � 	 � � � ��
� 2+ �
�
�
�
�
�
�


