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¹Eastern Africa Primate Diversity and Conservation Program, Nanyuki, Kenya
²King Khalid Wildlife Research Center, Thumamah, Saudi Arabia

Abstract:

in Kenya and Tanzania. The PhotoMaps, at <wildsolutions.nl>, provide a ‘living’ collection of photographs. More photographs 

Key words:

Introduction

The degree of phenotypic variation within a species can 

populations or those in very dissimilar ecological conditions. 
Consistent phenotypic differences among populations may 

tions (Mayr 1969; Meffe and Carroll 1997). Likewise, phe

mining priorities for conservation actions. As such, to design 

geographic variation within and among populations is neces

morphometric and phenotypic 

among and within populations (Groves 2001; Struhsaker 

used to determine and evaluate phenotypic characters in sup

collections around the world constitute a vital source of natu

for museums is, however, often considered unethical and/or 

prepared, pelage color changes (fades) with time, skin color 
often changes drastically after death due to drying and preser
vation processes, and details of the provenance of specimens 

Advanced digital cameras, computers, and computer soft

ing variation within and among species, and, thus, for record

cannot replace the value of an adequate museum collection, 

and naturalists can collect, store and access descriptive data 
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Photographic maps

maps (De Jong and Butynski 2010). These maps, called pho
tographic maps (or ‘PhotoMaps’), present the phenotypic 
characters of primate populations over large parts of their 
geographic ranges in Kenya and Tanzania. In June 2010, these 

Papio, Cercopithecus 
mitis Chlorocebus pygerythrus). Photographs 

have open access on <wildsolutions.nl>.

Methods

of all primate groups and individuals encountered during 

were encountered, the following data were collected: date, 

and (2) take photographs of as many individuals of the group 

were ‘geotagged’ (the process of adding geographical iden

aid of Picasa software (Version 2.7 and higher; Google 

Photographs were automatically plotted onto a Google map 

itat type, date and any notes/comments were linked to all 
photographs.

How to use the PhotoMaps

To access the PhotoMaps, go to <wildsolutions.nl> and 

graphs included on that PhotoMap (Fig. 1). To view the map 
that gives an overview of all the localities at which photo
graphs were taken, click ‘View Map’ on the lower right corner. 
Scroll with the mouse over the map and the photographs will 

enlarge when you reach them (Fig. 2). To adapt the Photo
Map to your own preferences, you can select a ‘road’, ‘ter

on a detailed map. Viewers can change from ‘View Map’ to 

photographs present on the PhotoMap.
Visitors to a PhotoMap can read comments given with 

with a Google or Gmail account can add their own comments 

Who could make use of the PhotoMaps

PhotoMaps are useful to those who want to: 

areas; 

Sykes’s monkey Cercopithecus mitis albogularis Sykes, 
1831

Cercopithecus mitis 
albogularis
guenon. The 

According to Kingdon et al et al. (in 

of Kenya), southwards along the coast to northern Tanzania 

Groves (2001), however, restrict C. m. albogularis to Unguja 
Island. They accept C. m. kibonotensis 
species, for which Groves (2001) gives the geographic range 

inland to Mt. Kilimanjaro and Mt. Meru.

C. mitis
albogularis and that phenotypic differ

Tanzania to Unguja Island.
C. mitis in Kenya and 

Tanzania; 52 of them within the range of C. m. albogula-
ris et al et al.
(in press). As of June 2010, the ‘C. mitis PhotoMap’ held 
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Figure 2.

Figure 1.
map enlarges the map and shows all photographs that are plotted on the interactive Google map.
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C. m. albogularis et al
Lawes et al
C. m. albogularis C. mitis 
PhotoMap’. We have yet to analyze, in detail, the phenotypic 

ous phenotypic variation among them. The colour of the ven
trum, inner arms, and inner legs, ranges from pale grey on 

der than those of the Tanzania animals. The white collar on 
the Kenya animals is ca ca
complete on the Tanzania animals. Compared to the Tanzania 
animals, the collar on the Kenya animals is more sharpely 
demarcated, runs through the line of the jaw, and lies closer to 
the ears. Unlike the Tanzanian animals, those in Kenya have 

Jong and Butynski 2009). 
C. mitis encountered, seven were on 

C. m. albogula-
ris to Unguja Island and took C. m. kibonotensis as the main

C. mitis PhotoMap’ shows some of the 
C. mitis

C. mitis male in 

ocean channel. Groves (2001) accepts C. m. kibonotensis
acknowledges that it is ‘hardly different’ from C. m. albogula-
ris

C. mitis on 

Unguja and at Saadani, however, are less than, for instance, the 
C. mitis

‘C. mitis

It appears that the ‘C. mitis PhotoMap’ can serve as a tool 

onomy of C. mitis 
encountered.

monkey Chlorocebus pygerythrus hilgerti (Neumann, 1902)

Hilgert’s vervet monkey Chlorocebus pygerythrus hilgerti

Uganda, through Kenya into northern Tanzania (Groves 2001; 
Kingdon et al C. pygerythrus is 

We encountered 156 groups of C. pygerythrus, of which 

for C. p. hilgerti. The ‘C. pygerythrus PhotoMap’ holds 

C. p. hilgerti C. p. 
hilgerti photographs selected from the ‘C. pygerythrus Photo
Map’. During our primate surveys we found (surprisingly) little 
phenotypic variation for C. p. ‘hilgerti’.

male C. p. ‘hilgerti’ is, however, present, particularly in 
(1) the intensity of pelage color, (2) the length of the whiskers, 

Figure 3. Cercopithecus mitis ‘albogularis’ Top row, left to right: 
Bottom row

Downloaded From: https://staging.bioone.org/journals/Primate-Conservation on 24 Nov 2024
Terms of Use: https://staging.bioone.org/terms-of-use



PhotoMaps: Primates of Kenya and Tanzania

31

Of the C. pygerythrus

Lasiopyga pyger-
ythra callida 
Although Hill (1966) accepted the validity of callida, King

et al. (2003) 
placed callida as a synonym of C. p. hilgerti. Hill (1966) 

callida

Chlorocebus pygerythrus 

C. p. hilgerti 
C. pygerythrus 

C. pygerythrus 

typic difference of C. pygerythrus 
to the minor phenotypic diversity found throughout the sup
posed range of C. p. hilgerti. This, in turn, led to a preliminary 

iour of C. pygerythrus 

C. pygerythrus from this area 

callida . Further investi

Discussion

To design adequate conservation action plans, an acces

quate museum collection as a resource for assessing species 
variation, geotagged photographs presented in PhotoMaps are 

detecting and assessing phenotypic variation within primate 

Acknowledgments

We are grateful to Primate Conservation Inc., the Margot 
Marsh Biodiversity Foundation, the Primate Action Fund, 

Figure 4. Chlorocebus pygerythrus ‘hilgerti’ adult males over the geographic range in Kenya and Tanzania surveyed during this study. Top row, left to right: 
Bottom row, left to right: South Horr, 

Downloaded From: https://staging.bioone.org/journals/Primate-Conservation on 24 Nov 2024
Terms of Use: https://staging.bioone.org/terms-of-use



De Jong and Butynski

32

zania, the Ol Pejeta Conservancy, the King Khalid Wildlife 

assistance and support.

Cercopithecus mitis 
Nat. Geog. Soc., Research Report.

Washington, DC. 
The Mammals of 

. Part 3, J. Meester and 
H. W. Setzer (eds.), pp.1–35. Smithsonian Institution 
Press, Washington, DC. 

De Jong, Y. A. and T. M. Butynski. 2009. Primate Bioge

<www.wildsolutions.nl>.
Comparison of responses 

Erythrocebus patas) and vervet 
(Cercopithecus aethiops
structure. Am. J. Phys. Anthropol. 

Groves, C. P. 2001. Primate Taxonomy. Smithsonian Institu
tion Press, Washington, DC. 

Groves, C. P. 2005. Order Primates. In: Mammal Species 
of the World: A Taxonomic and Geographic Reference,

The Johns Hopkins University Press, Baltimore, MD.

An assessment of the diversity of African primates. Int. J. 
Primatol.

Hill, W. C. O. 1966. Primates: Comparative Anatomy and 
Taxonomy. VI: Catarrhini, Cercopithecoidea, Cercopith-
ecinae.

Smithson. Misc. Coll. 59: 1–2.
Chloroce-

bus pygerythrus Vervet Monkey. In: The Mammals of 
Africa, Vol. II: Primates, T. M. Butynski, J. Kingdon and 
J. Kalina (eds.), University of California Press, Berkeley, 
CA.

Kingdon, J. 1971. East African Mammals: An Atlas of Evolu-
tion in Africa. Vol. I: Primates. Academic Press, London.

Cercopithecus mitis.
In: 2008 IUCN Red List of Threatened Species
<www.iucnredlist.org>. Accessed: 17 March 2009.

Kingdon, J., S. Gippoliti, T. M. Butynski and Y. A. de Jong. 
Chlorocebus pygerythrus. In: 2010 IUCN Red 

List of Threatened Species <www.iucnredlist.
org>. Accessed: 23 March 2010.

Lawes, M. J., M. Cords and C. Lehn. In press. Cercopithecus 
mitis Gentle Monkey. In: The Mammals of Africa, Vol. II, 
Primates, T. M. Butynski, J. Kingdon and J. Kalina (eds.). 
University of California Press, Berkeley, CA.

Principles of Systematic Zoology

tion. In: Principles of Conservation Biology, G. K. Meffe 

Inc., Sunderland, MA.

researchers. In: Field and Laboratory Methods in Prima-
tology, J. M. Setchell and D. J. Curtis (eds.), pp. 239–251. 

World monkeys. In: Primate Locomotion, F. A. Jenkins 

implications for theory and conservation. Int. J. Primatol.

Wikipedia. 2010. Geotagging <http://en.wikipedia.
org/wiki/Geotagging>. Accessed: 2 April 2010.

Authors' addresses:
,

Address for corre-
spondence
<yvonne@wildsolutions.nl> and 
Thomas M. Butynski

< >.

Received for publication: 9 May 2010
Revised: 24 May 2010

Downloaded From: https://staging.bioone.org/journals/Primate-Conservation on 24 Nov 2024
Terms of Use: https://staging.bioone.org/terms-of-use


