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EXECUTIVE SUMMARY 
7KH�ZHW�VHDVRQ�6HUHQJHWL�0DUD�DHULDO�FHQVXV�RI�HOHSKDQWV�DQG�EX̆DORHV�ZDV�FRQGXFWHG�IURP���WK�0D\�WR��WK�-XQH�
������7KH�VXUYH\�FRYHUHG�DQ�DUHD�RI��������NPð��DV�SDUW�RI�WKH�ORQJ�WHUP�HFRORJLFDO�PRQLWRULQJ�DHULDO�FHQVXVHV�
XQGHUWDNHQ�VLQFH�������7KH�VXUYH\�ZDV�FRQGXFWHG�XVLQJ�¿YH�DLUFUDIWV��,Q�WKLV�UHSRUW�WKH�³QRUWKHUQ�SDUW´�RI�WKH�
ecosystem refers to the area surveyed north of the international boundary while the “southern part” refers to all that 
area surveyed south of the international boundary.

$�WRWDO�RI�������HOHSKDQWV�DQG��������EX̆DORHV�ZHUH�FRXQWHG�LQ�WKH�VXUYH\�DUHD��7KH�QXPEHU�RI�HOHSKDQWV�FRXQWHG�
VKRZV�DQ�LQFUHDVLQJ�WUHQG�IURP�������LQ������WR�������LQGLYLGXDOV�LQ�������7KHUH�ZDV�DOVR�DQ�LQFUHDVH�LQ�EX̆DORHV�
SRSXODWLRQ�LQ�WKH�DUHD��IURP���������LQ�������WR��������LQGLYLGXDOV��LQ�������$Q�LVRODWHG�SRSXODWLRQ�RI����HOHSKDQWV�
were observed in Mosiro area in the northern part (Kenya). Further analyses of data reveals an increase in elephant 
numbers in the south (Serengeti area) in contrast to a decline in the north (Mara area). The observed decrease 
in elephant numbers in the Mara suggest elephant migration into the Serengeti area where a spike in elephant 
SRSXODWLRQ�ZDV�ZLWQHVVHG�GXULQJ�WKH������FHQVXV��%X̆DOR�SRSXODWLRQ�DQDO\VHV�LQGLFDWH�D�GHFOLQH�IURP�HDUO\�WR�PLG�
����V�EHIRUH�UHJLVWHULQJ�D�VWHDG\�JURZWK�WKHUHDIWHU��7KLV�GHFOLQH�ZDV�DWWULEXWHG�WR�D�VHYHUH�GURXJKW�UHFRUGHG�LQ������
and also from poaching.

$�WRWDO�RI�����HOHSKDQW�FDUFDVVHV�ZHUH�FRXQWHG�LQ�WKH�HQWLUH�HFRV\VWHP��RI�ZKLFK�����ZHUH�LQ�WKH�QRUWKHUQ�SDUW�DQG����
LQ�WKH�VRXWK��,Q�WKH�QRUWK������RI�FDUFDVVHV�ZHUH�IRXQG�RXWVLGH�RI�WKH�0DVDL�0DUD�1DWLRQDO�5HVHUYH�DQG�����ZHUH�
IRXQG�LQVLGH��,Q�WKH�VRXWK������RI�WKH�FDUFDVVHV�ZHUH�IRXQG�RXWVLGH�SURWHFWHG�DUHDV�DQG������ZHUH�IRXQG�LQVLGH��1R�
carcass was found inside Ngorongoro Conservation Area. All of the recent carcasses in the north were found outside of 
WKH�0DVDL�0DUD�1DWLRQDO�5HVHUYH��DQG�HDFK�KDG�LWV�WXVNV�PLVVLQJ��,Q�WKH�VRXWK��WKUHH�RI�WKH�¿YH�UHFHQW�FDUFDVVHV�ZHUH�
found in the Serengeti National park, one with tusks intact.

*HQHUDO�UHVXOWV�IRU�WKLV�FHQVXV�VKRZ�DQ�LQFUHDVLQJ�WUHQG�RI�HOHSKDQWV�DQG�EX̆DORHV�LQ�WKH�6HUHQJHWL�0DUD�HFRV\VWHP��
The need to strengthening of management strategies especially in the north where a large number of carcases were 
found is pertinent. Wildlife conservation authorities are urged to keep it up in their excellent job to ensure this trend 
RI�H̆HFWLYH�SURWHFWLRQ�LV�UHDOL]HG�DW�DOO�WLPHV�
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African elephant bulls crowd into an emptying water hole to drink
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1.0 INTRODUCTION
          1.1 HISTORY OF SERENGETI MARA CENSUS 

The Serengeti–Mara ecosystem comprises Serengeti National Park, Ngorongoro Conservation Area, 
Maswa Game Reserve, Ikorongo-Grumeti Game Reserves, Loliondo Game Controlled Area, Ikona and 
Makao Wildlife Management Areas (including open areas), Masai-Mara National Reserve, Masai Mara 
adjacent pastoral lands that include conservancies and group ranches (Figure.1). 

In this report the “northern part” of the ecosystem refers to the area surveyed north of the international 
boundary while the “southern part” refers to all that surveyed area south of the international boundary.

Historically, both Kenya and Tanzania have carried out censuses independently in the Mara and 
Serengeti respectively. There was limited collaboration and coordination of the censuses between the two 
countries, yet the Mara and Serengeti are the same ecological system. This meant that the censuses were 
QRW�V\QFKURQL]HG�DQG�KDG�OLPLWHG�FRPSDUDELOLW\��+RZHYHU��LQ�������DQ�DWWHPSW�ZDV�PDGH�WR�FDUU\�RXW�D�
joint ecosystem census but this was not sustained in subsequent censuses.

6\VWHPDWLF�ZLOGOLIH�FHQVXVHV�LQ�WKH�HFRV\VWHP�EHJDQ�LQ�������7KH�UHVXOWV�RI�WKHVH�FHQVXVHV�ZHUH�RI�OLPLWHG�
use in guiding decisions ecosystem-wide, as transboundary movement and distribution of wildlife could 
not be accounted for in the independently obtained results. In addition, the censuses were carried out at 
GL̆HUHQW�WLPHV�IXUWKHU�FRPSOLFDWLQJ�WKH�LQWHUSUHWDWLRQ��2YHUDOO�WKH�FHQVXVHV�XQGHUWDNHQ�SUHYLRXVO\�KDG�
VSDWLDO��WHPSRUDO�DQG�GHVLJQ�GL̆HUHQFHV��7KH�GL̆HUHQFHV�ZHUH�DWWULEXWHG�WR�REMHFWLYHV�RI�WKH�VXUYH\V�DQG�
PHWKRGRORJLHV�XVHG�E\�WKH�WZR�FRXQWULHV��7KH�FRPPRQO\�XVHG�PHWKRGV�LQFOXGHG��6WUDWL¿HG�6DPSOH�&RXQW�
(SSC), Systematic Reconnaissance Flight (SRF), Total Counts (TC) and Aerial Point Survey (APS). 

In the spirit of sustainable wildlife conservation and management in the Serengeti-Mara Ecosystem, 
WUDQVERXQGDU\�FROODERUDWLRQ�LV�FULWLFDO��7R�FRQWULEXWH�WR�H̆HFWLYH�FURVV�ERUGHU�FRQVHUYDWLRQ��WKH�WZR�
FRXQWULHV�FDUULHG�RXW�D�MRLQW�DHULDO�FHQVXV�RI�HOHSKDQWV�DQG�EX̆DORHV��7KLV�ZDV�DFFRPSOLVKHG�WKURXJK�
KROGLQJ�MRLQW�SODQQLQJ�PHHWLQJV�WKDW�EURXJKW�WRJHWKHU�WHFKQLFDO�VWD̆�IURP�ERWK�FRXQWULHV�WR�GHOLEHUDWH�
WKH�VSHFL¿FV�RI�WKH�FHQVXV��7KH�SODQQLQJ�UHVXOWHG�LQ�UHGHVLJQLQJ�RI�EORFNV��VWDQGDUGL]DWLRQ�RI�EORFN�VL]HV�
and adoption of a uniform census methodology. 



�Aerial Count Report 2014 page

Figure 1: Survey area for Serengeti-Mara Ecosystem

6HUHQJHWL�0DUD�$HULDO�(OHSKDQW�DQG�%X̆DOR�&RXQW�5HSRUW
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1.2 SURVEY RATIONALE

7KH�6HUHQJHWL�0DUD�HFRV\VWHP�VWUDGGOHV�DQ�LQWHUQDWLRQDO�SROLWLFDO�ERXQGDU\��VKDULQJ����NP�
boundary between the government designated protected areas on both sides of the border. 
Wildlife and habitats are not limited or restricted by this boundary. Ecological processes 
are also not aligned to political boundaries. It is advantageous for wildlife conservation and 
management to embrace this as a single ecosystem due to the ecological relationships therein.

Transboundary collaboration has for long been prescribed as necessary in dealing with 
ecosystems that transcend political boundaries and is provided for in the East African 
Community Transboundary Ecosystems Management Act of 2010.The Serengeti-Mara 
ecosystem is globally known for the spectacular annual migration of wildebeests, thomson’s 
gazelles and zebras. There also exist important transboundary habitats, wetlands and human 
communities. 

The importance of having Tanzania and Kenya collaborate in addressing the myriad of 
conservation interests at this cross-border interface cannot be overemphasized. This joint 
census is one of many interventions planned for the Serengeti-Mara ecosystem. 

1.3 SURVEY OBJECTIVES
The purpose of this survey was to obtain wet season numbers and distribution of elephants and 
EX̆DORHV��7KH�VSHFL¿F�REMHFWLYHV�RI�WKH�VXUYH\�ZHUH�WR�

�L��'HWHUPLQH�WKH�QXPEHU�RI�HOHSKDQWV�DQG�EX̆DORHV�

�LL��'RFXPHQW�WKH�VSDWLDO�GLVWULEXWLRQ�RI�HOHSKDQWV�DQG�EX̆DORHV

�LLL��'RFXPHQW�WKH�SRSXODWLRQ�WUHQGV�LQ�HOHSKDQWV�DQG�EX̆DORHV

(iv) Document number and spatial distribution of elephant carcasses 



11Aerial Count Report 2014 page

6HUHQJHWL�0DUD�$HULDO�(OHSKDQW�DQG�%X̆DOR�&RXQW�5HSRUW

1.4 POSSIBLE SOURCES OF BIAS AND MITIGATION

While total count methods attempt to ensure that all groups are counted, and that no group 
LV�GRXEOH�FRXQWHG��WKHUH�DUH�VRPH�VRXUFHV�RI�ELDV�WKDW�UHPDLQ��-DFKPDQQ�������'RXJODV�
+DPLOWRQ�������1RUWRQ�*UL̇WKV��������$�FRPSUHKHQVLYH�OLVW�RI�SRWHQWLDO�HUURUV�PD\�EH�IRXQG�LQ�
WKRVH�UHIHUHQFHV��,Q�WKLV�VXUYH\�WKH�IROORZLQJ�VRXUFHV�RI�ELDV�ZHUH�LGHQWL¿HG�

a)  Observer estimation errors: This was mitigated by two days observer training, 
calibration and use of cameras.

E���3RVVLEOH�ELDV�GXH�WR�XVH�RI�GL̆HUHQW�W\SHV�RI�DLUFUDIWV��7KLV�ZDV�PLQLPL]HG�E\�KDYLQJ�
RQO\�RQH�GL̆HUHQW�DLUFUDIW�RXW�RI�¿YH�WKDW�ZHUH�XVHG�LQ�WKH�VXUYH\�

c)  Incomplete coverage of the planned survey area in some parts of the census zone due 
WR�GL̇FXOW�WRSRJUDSK\��7KLV�KDV�OLWWOH�H̆HFW�RQ�WKH�UHVXOWV��DQG�PRVW�RI�WKHVH�DUHDV�DUH�
not preferred by the two species. 

d)  Double counting due to potential movement of wildlife between and adjacent blocks 
�RYHUODS��DV�ZHOO�DV�GL̆HUHQW�VXUYH\�GDWHV�ZLWKLQ�DQG�EHWZHHQ�EORFNV��7KLV�ZDV�PLWLJDWHG�
by undertaking a careful clean-up of the data.

A mother elephant and calf in the Masai Mara Game Reserve
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2.0 SURVEY AREA
    2.1 LOCATION: ADMINISTRATIVE AND MANAGEMENT SECTORS 

7KH�6HUHQJHWL�0DUD�HFRV\VWHP�FRYHUV�DQ�DUHD�RI��������NPð��,W�LV�ORFDWHG�LQ�VRXWK�ZHVWHUQ�.HQ\D�DQG�
QRUWKHUQ�7DQ]DQLD��7KH�VXUYH\�DUHD�OLHV�EHWZHHQ�(�����¶�DQG�(�����¶�/RQJLWXGH�DQG�6����¶�WR�6�����
Latitude.

The ecosystem comprises:

a)  TANZANIA: Serengeti National Park (SENAPA) and adjoining Ngorongoro Conservation Area 
(NCA), Maswa Game Reserve, Ikorongo-Grumeti Game Reserves and Loliondo Game Controlled 
Area, Ikona Open and Wildlife Management Area (WMA) and Makao Open and WMA.

b)  KENYA: Masai Mara National Reserve (MMNR) and associated wildlife dispersal areas of 
Koiyaki, Lemek, OlChorro Oirowua, Olkinyei, Siana, Maji Moto, Naikara,  Siapei, Naboisho, Lower 
Mau and Mosiro. 

 2.2 CLIMATE AND HYDROLOGY
The Serengeti-Mara ecosystem climate is tropical with distinct wet and dry seasons. There is a rainfall 
gradient south to north and west to east. The northern and western parts receive more rainfall than the 
southern and eastern parts. 

The Serengeti-Mara ecosystem climate is tropical and usually warm and dry; with mean monthly 
PD[LPXP�WHPSHUDWXUH�RI�������&�DOO�\HDU�URXQG�DQG�D�PHDQ�PRQWKO\�PLQLPXP�WHPSHUDWXUH�RI�������&�
�6LQFODLU�DQG�$UFHVH�������6LQFODLU�HW�DO����������5DLQIDOO�LV�JRYHUQHG�E\�UHOLHI�DQG�WKH�VHDVRQDO�PRYHPHQW�
of global air masses that form the inter-tropical convergence zone (ITCZ). This belt of rain-laden winds 
PRYHV�QRUWK�DQG�VRXWK�DFURVV�WKH�HTXDWRU�DQG�EULQJV�WZR�PDLQ�SHULRGV�RI�UDLQ�EHWZHHQ�0DUFK���-XQH�DQG�
November-December, although the timing varies with location. The pattern of rainfall is often erratic, 
with both extreme wet and dry years.  

0DUFK�-XQH�DQG�1RYHPEHU�'HFHPEHU�FKDUDFWHUL]H�WKH�WZR�UDLQ\�VHDVRQV�WKRXJK�YDULDWLRQV�GR�RFFXU�
IURP�SODFH�WR�SODFH��7KH�0DX�FRPSOH[�UHFHLYHV�WKH�KLJKHVW�UDLQIDOO������������PP�\HDU��ZKLOH�LQ�WKH�
PLGGOH�UDQJHV�UHFHLYH����������PP�\HDU��/RZODQGV�VXFK�DV�WKH�VRXWK�HDVW�SODLQV�DUH�WKH�PRVW�DULG�ZLWK�
��������PP�\HDU�

Mara River is the main source of available surface water both for wildlife and human use. Other 
important rivers in the ecosystem include Sand, Orangi-Grumeti and Mbalageti . Studies have 
established two peaks in Mara River water discharge that correspond to the peaks in the rainfall pattern. 
7KH�-XQH�SHDN�WKDW�FRUUHVSRQGV�ZLWK�WKH�ZLOGHEHHVW�PLJUDWLRQ�KDV�FUHDWHG�ZKDW�KDV�QRZ�EHFRPH�WKH��WK�
wonder of the new world. Although the river has always been permanent, drought and erratic rainfall 
coupled with unprecedented destruction of the water catchment area (especially the Mau forest complex) 
VDZ�WKH�0DUD�5LYHU�GU\�XS�LQ������
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 2.3 TOPOGRAPHY AND SOILS
The topography and soils of the Serengeti-Mara ecosystem are comprehensively covered in 
the Serengeti-Masai Mara trans-boundary protection and monitoring plan (EAC, 2012). The 
basement complex of the ecosystem is made of very old igneous and metamorphic rocks of pre-
cambrian age. Erosion and volcanic activities have changed the surface of this ecosystem to the 
present topographic forms characterized by extensive plains, hill crops as well as escarpments 
and valleys. The rangelands and escarpments are characterized by rich volcanic soils while 
poorly drained brown soils occur in the plateaus and plains where extensive grasslands are 
common. River basins and valleys have clay soils enriched with accumulated sediments.

2.4 FAUNA
The Serengeti- Mara plains are internationally famous for having the highest density and most 
diverse combination of large herbivores on earth. Some of these herbivores are renowed for 
their seasonal migration between the Mara and Serengeti plains. The major herbivores are 
elephant (Loxodonta africana���$IULFDQ�EX̆DOR��6\QFHUXV�FD̆HU), wildebeest (Connochaetes 
taurinus), Cape eland (Taurotragus oryx), Coke’s hartebeest (Alcephalus buselaphus cokii), 
Burchell’s zebra (Equus quagga burchelli), impala (Aepyceros melampus���JLUD̆H��*LUD̆D�
camelopardalis), black rhinoceros (Diceros bicornis), hippopotamus (Hippopotamus amphibius) 
and Grant’s gazelle (Gazella grantii). 

The common carnivores are leopard (Panthera pardus), lion (Panthera leo), cheetah (Acinonyx 
jubatus),  black-backed jackal (Canis mesomelas), wild dog (Lycaon pictus), spotted hyaena 
(Crocuta crocuta). Other species found in the ecosystem include the olive baboon (Papio anubis), 
vervet monkey (Chlorocebus pygerythrus), black and white colobus (Colobus satanas) and Patas 
monkeys (Erythrocebus patas).

2.5 FLORA
The Serengeti-Mara ecosystem is dominated by savannah grasslands and acacia woodlands. 
The tree species dominating the area include $FDFLD�VH\DO�YDU�¿VWXOD��$FDFLD�WRUWLOLV��$FDFLD�
polyacantha and Euphorbia candelabrum while the dominant grass species are Eragrostis 
F\QGLÀRUD��&KORULV�S\FQRWKUL[��3HQQLVHWXP�PH]LDQQXP and Themeda triandra (Rusch et al. 
������
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2.6 ECONOMIC ACTIVITIES
The Serengeti-Mara ecosystem is characterized by a number of economic activities, top of which is 
tourism. The two main parks; Serengeti National Park in Tanzania and Masai Mara National Reserve 
in Kenya are the most visited in both countries. This core protected area is surrounded by private 
and community conservancies, community ranches and game controlled areas. Livestock rearing is a 
common practice in this region where local communities keep cattle, sheep and goats. Game hunting is 
undertaken in the game reserves, open areas, wildlife management areas, forest reserves and controlled 
areas in Tanzania, while this is not permitted in any national parks, , Ngorongoro Conservation Area, or 
anywhere in Kenya.

On the Kenyan side of the ecosystem, there have been considerable changes in terms of land cover-land 
use and land tenure. Swathes of land have been converted from pastoralism to crop cultivation, mainly 
commercial wheat farms thus displacing wildlife and alienating their habitats. Charcoal production has 
DOVR�EHHQ�JRLQJ�RQ�ZLWK�WKH�QHW�H̆HFW�RI�KDELWDW�GHJUDGDWLRQ��7KH�VRFLR�SROLWLFDO�VHWXS�RI�WKH�HFRV\VWHP�
is therefore rapidly changing and competition among pastoralism, agriculture, tourism and conservation 
are becoming evidently present.

A maasai herder in Narok County, Kenya
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3.0 MATERIALS AND METHODS
The Serengeti-Mara cross-border aerial total count was a synchronized undertaking between Kenya and 
Tanzania. Survey teams were based at Seronera in Tanzania and Narok in Kenya. The survey followed 
WKH�SULQFLSOHV�SUHVFULEHG�E\�'RXJODV�+DPLOWRQ��������DQG�1RUWRQ±*UL̇WKV���������$�WRWDO�RI�¿YH�
DLUFUDIWV�ZHUH�XVHG�GXULQJ�WKH�VXUYH\��IRXU���VHDWHU�&HVVQD�����DLUFUDIWV�DQG�RQH���VHDWHU�$YLDW�+XVN\�
DLUFUDIW��7DEOH�����0DUNHUV�ZHUH�¿WWHG�RQ�HLWKHU�VLGH�RI�WKH�SODQH�VWUXWV�WR�JXLGH�WKH�REVHUYHUV�LQ�GLVWDQFH�
estimation.

���
	��	
��������
� ���
	����	� �	������������ ���
����
"������ ��������# � !� ���������
"���

�"��	��� ��������# � !� ���������
"������ ��������# � !� ���������
"������ ��������# � !� ������
"������ ������������  � ������
�

 3.1 BLOCK DESIGN AND FLIGHT PLAN
In the past, aerial total counts by both Kenya and Tanzania were based on irregular counting blocks 
GH¿QHG�E\�SK\VLFDO�IHDWXUHV�VXFK�DV�ULYHUV��ULGJHV�DQG�URDGV��7KH�EORFNV�ZHUH�GHVLJQHG�WR�HDVLO\�LGHQWLI\�
WKH�EHJLQQLQJ�DQG�WKH�HQG�RI�WKH�EORFN�DQG�ZHUH�GL̇FXOW�WR�QDYLJDWH�IRU�ERWK�WKH�SLORW�DQG�WKH�)URQW�6HDW�
Observer (FSO). In addition, such physical features became the turning points of each survey transect 
ZKLFK�LQFUHDVHG�FKDQFHV�RI�PDNLQJ�HUURUV�DVVRFLDWHG�ZLWK�GRXEOH�FRXQWV��'RXJODV�+DPLOWRQ��������

To address challenges encountered in the past, regular census blocks were designed that were easily 
QDYLJDEOH�XVLQJ�*36��*OREDO�3RVLWLRQLQJ�6\VWHP��WHFKQRORJ\��7KH�DYHUDJH�EORFN�VL]H�ZDV�VHW�DW�����NPð�
which was calculated to be the average area a plane would comfortably survey in a day for a maximum of 
six hours. A total of 42 census blocks, three of which astride the international border were surveyed. 

7KH�VRXWKHUQ�SDUW�RI�WKH�HFRV\VWHP�ZDV�VXUYH\HG�IURP��WK�0D\�WR��WK-XQH�����ZKLOH�WKH�QRUWKHUQ�SDUW�
ZDV�VXUYH\HG�IURP���WK�0D\�WR��VW-XQH�������7KH�FHQVXV�EORFNV�WKDW�UXQ�DVWULGH�WKH�LQWHUQDWLRQDO�ERUGHU�
were surveyed concurrently over two days by both teams to minimize bias .The surveyed area covered a 
WRWDO�RI��������NPð�

6HUHQJHWL�0DUD�$HULDO�(OHSKDQW�DQG�%X̆DOR�&RXQW�5HSRUW

Table 1: Aircraft used during census
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Figure 2: Historical irregular blocks in Serengeti-Mara ecosystem 
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Flight lines were laid out in primarily both north-south (Mara) and east-west (Serengeti) directions, 
KRZHYHU��LQ�DUHDV�ZKHUH�WKH�WRSRJUDSK\�ZDV�UXJJHG�DQG�GL̇FXOW�WR�QDYLJDWH�WKURXJK��OLNH�KLOO�WRSV�DQG�
GHHS�YDOOH\V���WUDQVHFWV�ZHUH�ÀRZQ�LQ�WKH�PRVW�VXLWDEOH�PDQQHU�WKDW�HQVXUHG�VDIHW\�RI�WKH�FUHZV�DQG�WKH�
planes without compromising the survey quality and objectives (Figure 3).

(OHSKDQW�KHUGV�ZLWK�PRUH�WKDQ�WHQ�LQGLYLGXDOV�DQG�EX̆DOR�KHUGV�ZLWK�PRUH�WKDQ����LQGLYLGXDOV�ZHUH�
circled to ensure all individuals were counted. High-resolution digital photographs (minimum 12 
PHJDSL[HOV��*6'��UHVROXWLRQ��W\SLFDOO\���FP�RU�EHWWHU��ZHUH�DOVR�WDNHQ�IRU�SKRWR�FRUUHFWLRQ�RI�REVHUYHG�
herds. 

(DFK�EORFN�ZDV�V\VWHPDWLFDOO\�VXUYH\HG�ZLWK�DLUFUDIW�À\LQJ�DW�D�WDUJHW�DOWLWXGH�RI���������IW�DERYH�
JURXQG�DQG�D�VSHHG�RI���������NP�KRXU�DYHUDJH��7KH�VXUYH\�ZDV�JXLGHG�E\�HVWDEOLVKHG�WUDQVHFWV�VSDFHG�
DW���������������DQG���NP�GHSHQGLQJ�RQ�WKH�KDELWDW�W\SH��

&UHZV�ZHUH�LQVWUXFWHG�WR�PRGLI\�WKHLU�À\LQJ�SDWWHUQV�WR�HQVXUH�FRPSOHWH�YLVXDO�FRYHUDJH�RI�WKH�EORFN��
(̆HFWLYH�VSDFLQJ�ZDV�RFFDVLRQDOO\�LQFUHDVHG�LQ�YHU\�RSHQ�KDELWDWV�DQG�RIWHQ�UHGXFHG�LQ�GHQVHU�KDELWDWV��
with aircraft searching particularly dense areas as a single unit.
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Figure 3: Flight tracklog superimposed on the revised blocks for Serengeti-Mara ecosystem.
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 3.2 TRAINING OF SURVEY CREW
Each crew underwent a two-day intensive training for all enumerators and observers. This 
training focused on:

��&UHZ�FRPPXQLFDWLRQ�±�FOHDU�FRPPXQLFDWLRQ�RI�GHWHFWLRQ�DQG�QHHG�WR�FLUFOH�ODUJH�JURXSV

��*URXS�HVWLPDWLRQ�DQG�SKRWRJUDSK\

��8VH�DQG�KDQGOLQJ�RI�HTXLSPHQW��*36�UHFHLYHUV��YRLFH�UHFRUGHUV�DQG�FDPHUDV�

��1DYLJDWLRQ�ZLWKLQ�EORFN

��6SHFLHV�LGHQWL¿FDWLRQ�DQG�HQXPHUDWLRQ��DQG�HOHSKDQW�FDUFDVV�DJLQJ�

The training was divided into both theoretical and practical sessions.

3.3 DATA CAPTURE AND HANDLING
,Q�ÀLJKW�GDWD�ZDV�FDSWXUHG�E\�XVH�RI�*36��YRLFH�UHFRUGHUV�DQG�GDWDVKHHW��'LJLWDO�FDPHUDV�
ZHUH�XVHG�WR�FDSWXUH�ODUJH�KHUGV�ZKLFK�HQDEOHG�WKH�FHQVXV�WHDP�WR�FRUUHFW�RU�FRQ¿UP�YLVXDO�
REVHUYDWLRQV��*36�GDWD�FROOHFWHG�LQ�ÀLJKW�ZHUH�GRZQORDGHG�XVLQJ�'15�*DUPLQ��VRIWZDUH�
and Garmin Basecamp© Version 4.3.1. These data included waypoints for observed events and 
WUDFNV�IRU�ÀLJKW�OLQHV��9RLFH�UHFRUGV�ZHUH�GRZQORDGHG��WUDQVFULEHG�DQG�HQWHUHG�LQWR�VXUYH\�
datasheet as well as databases. The GPS waypoints and transcribed voice data from datasheet 
were matched to create complete observation records that were imported into ArcGIS R 10.1 for 
analyses.  

3.4 DATA ANALYSIS
'RXEOH�FRXQWV�GXH�WR�ÀLJKW�RYHUODSV�ZHUH�LGHQWL¿HG�DQG�FOHDQHG�

���&UHZV�PDSSHG�DQG�GLVFXVVHG�REVHUYDWLRQV�LQ�ÀLJKW��UHPRYLQJ�GXSOLFDWH�KHUGV�DIWHU�
FKHFNLQJ�SUHYLRXV�ÀLJKW�OLQH�REVHUYDWLRQV�

���6DPH�GD\��VDPH�VHVVLRQ�REVHUYDWLRQV��EHWZHHQ�DLUFUDIW��ZHUH�PDSSHG�DQG�OLNHO\�
GXSOLFDWH�KHUGV�UHPRYHG�RQ�WKH�EDVLV�RI�SUR[LPLW\��������NP��

���2EVHUYDWLRQV�IURP�EORFNV�WKDW�ZHUH�ÀRZQ�ZLWK�!���GD\�VHSDUDWLRQ�ZHUH�GLYLGHG�E\�
WKH�EORFN�ERXQGDU\�DQG�RQO\�GXSOLFDWHV�RI�ODUJH�KHUGV��!�����ZHUH�FKHFNHG�IRU�GXSOLFDWH�
observation, guarding against double-observation of large herds but assuming that 
random movement of small herds could not be caught or detected over longer periods of 
time.

Descriptive statistics were used for summation of numbers. Data from past censuses that 
were carried out at the same time by both countries were used to undertake trend analysis. 
Spatial analysis and Kernel density analysis were undertaken using Arc GIS 10.1 to generate 
distribution and density maps.
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4.0 RESULTS AND DISCUSSION
    4.1 ELEPHANT POPULATION STATUS AND DISTRIBUTION

7KH�FRXQW�\LHOGHG�D�WRWDO�RI�������HOHSKDQWV�LQ�WKH�6HUHQJHWL�0DUD�HFRV\VWHP��0RVW�RI�WKH�HOHSKDQWV�
��������ZHUH�IRXQG�LQ�WKH�VRXWKHUQ�SDUW�RI�WKH�HFRV\VWHP��ZKHUHDV�������RFFXUUHG�LQ�WKH�QRUWKHUQ�
SDUW��6SHFL¿FDOO\��������HOHSKDQWV�ZHUH�FRXQWHG�LQ�VRXWKHUQ�SDUW�DQG�������LQ�WKH�QRUWKHUQ�SDUW�RI�WKH�
ecosystem. 

 4.1.1 DISTRIBUTION OF ELEPHANTS
Elephants were not evenly distributed across the ecosystem. Relatively higher densities of elephants were 
IRXQG�LQ�WKH�FHQWUDO�DQG�QRUWKHUQ�6HUHQJHWL�DQG�VRXWKHUQ�0DUD��)LJXUHV���	�����,Q�WKH�QRUWKHUQ�SDUW�RI�WKH�
ecosystem most of the elephants were found within Masai Mara National Reserve while in the South they 
were mostly inside Serengeti National Park.

0RVW�HOHSKDQWV���������Q �������RI�WKH�������HOHSKDQWV�LQ�WKH�VRXWK�ZHUH�IRXQG�LQVLGH�SURWHFWHG�DUHDV�
DQG�RQO\�������Q �����RXWVLGH��7DEOH�����,Q�WKH�QRUWK���������Q �����ZHUH�REVHUYHG�LQVLGH�0DVDL�0DUD�
1DWLRQDO�UHVHUYH�DQG��������Q �����LQ�WKH�LPPHGLDWH�YLFLQLW\�RI�WKH�UHVHUYH��$Q�LVRODWHG�SRSXODWLRQ�RI����
LQGLYLGXDOV��������ZDV�IRXQG�LQ�WKH�IDU�QRUWK�HDVW��0RVLUR�DUHD��ZKHUH�IRXU�UHFHQW�DQG�HLJKW�ROG�FDUFDVVHV�
were sighted. 
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� Table 2: Distribution of elephants inside and outside government designated protected areas
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Figure 4: Distribution of elephants in the ecosystem

6HUHQJHWL�0DUD�$HULDO�(OHSKDQW�DQG�%X̆DOR�&RXQW�5HSRUW
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)LJXUH����(OHSKDQW�GHQVLW\�LQ�WKH�HFRV\VWHP
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 4.1.2 DISTRIBUTION OF ELEPHANT CARCASSES 
$�WRWDO�RI�����FDUFDVVHV�ZHUH�FRXQWHG�LQ�WKH�HQWLUH�HFRV\VWHP��RI�ZKLFK�����ZHUH�LQ�WKH�QRUWKHUQ�
SDUW�DQG����LQ�WKH�VRXWK��)LJXUH�����2XW�RI�WKH�WRWDO��Q ��������UHFHQW�LQ�VWDJH�,�	�,,�FDUFDVVHV�
ZHUH�REVHUYHG�LQ�WKH�QRUWKHUQ�SDUW�DQG���ZHUH�LQ�WKH�VRXWKHUQ�SDUW��2QH�KXQGUHG�DQG�QLQH�
ROG�FDUFDVVHV��VWDJH�,,,�	�,9��ZHUH�FRXQWHG�LQ�QRUWKHUQ�SDUW�DQG����LQ�VRXWKHUQ�SDUW�RI�WKH�
ecosystem. 

,Q�WKH�QRUWK������RI�FDUFDVVHV�ZHUH�IRXQG�RXWVLGH�RI�0DVDL�0DUD�1DWLRQDO�5HVHUYH�DQG�����
LQVLGH��,Q�WKH�VRXWK�����RI�WKH�FDUFDVVHV�ZHUH�IRXQG�RXWVLGH�SURWHFWHG�DUHDV�DQG������LQVLGH��
No carcass was found inside Ngorongoro Conservation Area. Whereas all the recent carcasses 
ZHUH�IRXQG�RXWVLGH�WKH�0DVDL�0DUD�1DWLRQDO�5HVHUYH�LQ�WKH�QRUWK��WKUHH�RI�WKH�¿YH�UHFHQW�LQ�WKH�
south were found in Serengeti National Park; one with tusks intact. All carcasses found in the 
north had tusks missing.

)LJXUH����'LVWULEXWLRQ�RI�(OHSKDQW�FDUFDVVHV�LQ�WKH�HFRV\VWHP
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 4.1.3 TREND IN ELEPHANT NUMBERS
7KH�DQDO\VLV�RI�HOHSKDQW�QXPEHUV�IURP������WR������H[KLELWV�D�JHQHUDO�LQFUHDVLQJ�WUHQG�LQ�WKH�
6HUHQJHWL�0DUD�HFRV\VWHP��)LJXUH�����+RZHYHU��ZKHQ�WKH�GDWD�ZHUH�H[DPLQHG�IXUWKHU��WKH�WUHQG�
analysis revealed an increase in the south (Serengeti area) in contrast to a decline in the north 
(Mara area). This indicates an overall increase at the ecosystem level. The observed decrease 
in elephant numbers in the Mara suggests elephant migration into the Serengeti area where a 
spike in elephant population was witnessed during the 2014 census. It should however be noted 
that data used for the trend analysis were only for those years when censuses by both countries 
coincided.

)LJXUH����7UHQGV�LQ�HOHSKDQW�QXPEHUV������������



��Aerial Count Report 2014 page

6HUHQJHWL�0DUD�$HULDO�(OHSKDQW�DQG�%X̆DOR�&RXQW�5HSRUW

 4.2 BUFFALO POPULATION STATUS AND DISTRIBUTION
7KH�FRXQW�\LHOGHG�D�WRWDO�RI��������EX̆DORHV�LQ�WKH�6HUHQJHWL�0DUD�HFRV\VWHP��2I�WKHVH��
���������Q ��������ZHUH�FRXQWHG�LQ�WKH�VRXWKHUQ�SDUW��ZKLOH��������Q �������ZHUH�REVHUYHG�LQ�
the northern part.

 4.2.1 DISTRIBUTION OF BUFFALO
,Q�WKH�QRUWKHUQ�SDUW��EX̆DORHV�ZHUH�H[FOXVLYHO\�IRXQG�LQVLGH�0DVDL�0DUD�1DWLRQDO�5HVHUYH��
except a small population in Mara north conservancy (block two) adjacent to the reserve. In 
VRXWKHUQ�SDUW��EX̆DORHV�ZHUH�FRXQWHG�LQ�DOO�WKH�DUHDV��ERWK�SURWHFWHG�DQG�QRQ�SURWHFWHG��
+RZHYHU��QR�EX̆DORHV�ZHUH�REVHUYHG�LQ�WKH�VKRUW�JUDVV�SODLQV�RI�1DDEL�DQG�(QGXOHQL�LQ�WKH�
VRXWK�HDVW��)LJXUH�����

0RVW�EX̆DORHV��������Q ��������RI�WKH��������FRXQWHG�LQ�WKH�VRXWKHUQ�SDUW�ZHUH�IRXQG�LQVLGH�
SURWHFWHG�DUHDV�DQG��������Q �������RXWVLGH��7DEOH�����,Q�WKH�QRUWKHUQ�SDUW�������Q �������
ZHUH�REVHUYHG�LQVLGH�0DVDL�0DUD�1DWLRQDO�5HVHUYH�DQG������Q �����LQ�WKH�LPPHGLDWH�YLFLQLW\�
RI�WKH�UHVHUYH��)LJXUH���LQGLFDWHV�EX̆DOR�GHQVLW\�GLVWULEXWLRQ�LQ�WKH�6HUHQJHWL�0DUD�HFRV\VWHP�
generated from the survey data.
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� Table 3: Distribution of buffaloes inside and outside government designated protected areas
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)LJXUH����'LVWULEXWLRQ�RI�EXIIDORHV�LQ�WKH�HFRV\VWHP
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)LJXUH����'HQVLW\�RI�EXIIDORHV�LQ�WKH�HFRV\VWHP
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4.2.2 TREND IN BUFFALO NUMBERS
7KH�DQDO\VLV�RI�EX̆DOR�QXPEHUV�IURP������WR������LQGLFDWHV�D�GHFOLQH�IURP�HDUO\�WR�PLG�����V�
before registering a steady growth (Figure 10). This decline is attributed to a severe drought 
UHFRUGHG�LQ�������2JXWX�HW�DO���������DQG�SRDFKLQJ��6LQFODLU�DQG�$UFHVH���������:KHQ�WKH�GDWD�
ZHUH�DQDO\VHG�IXUWKHU��VLPLODU�WUHQGV�ZHUH�REVHUYHG�LQ�EX̆DOR�QXPEHUV�LQ�WKH�VRXWKHUQ�SDUW�DV�
well as in the northern part.  It should however be noted that data used for the trend analysis 
were only for those years when the censuses coincided in both countries.

)LJXUH�����7UHQG�LQ�EXIIDOR�QXPEHUV����������
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5.0 CONCLUSION
7KH�QXPEHU�RI�HOHSKDQWV�DQG�EX̆DORHV�LQ�WKH�HFRV\VWHP�UHFRUGHG�DQ�LQFUHDVH�WKDW�FDQ�EH�DWWULEXWHG�
WR�ELUWKV�DQG�LPPLJUDWLRQ�EXW�WKLV�QHHGV�WR�EH�YHUL¿HG�E\�PRUH�GHWDLOHG�DQDO\VLV�RI�WKH�SDUDPHWHUV��
Elephant numbers in the northern part indicated a decrease from the previous survey whereas the 
numbers in the southern part recorded an increase. This can be interpreted to mean that there was 
movement of elephants from the north to the south although we cannot rule out factors such as poaching 
DQG�ODQG�XVH�FKDQJHV�DV�KDYLQJ�DQ�LQÀXHQFH��0RUH�HOHSKDQWV�DQG�EX̆DORHV�ZHUH�IRXQG�LQVLGH�JRYHUQPHQW�
designated protected areas compared to other locations that were surveyed. 

More elephant carcasses were counted in the Northern part of the ecosystem compared to the southern 
part. Most of the carcasses in the northern part were concentrated outside the government designated 
protected area whereas in the south they were inside the protected areas.  

Collaboration between the two countries in carrying out this census has shown that there are several 
EHQH¿WV�LQ�MRLQW�SODQQLQJ��H[HFXWLRQ��DQDO\VLV�RI�GDWD��LQWHUSUHWDWLRQ�RI�UHVXOWV�DQG�UHSRUWLQJ��&DUU\LQJ�
out independent censuses by the two countries does not allow for investigation of factors responsible for 
observed dynamics. 

����)XWXUH�FROODERUDWLRQ�LQ�FDUU\LQJ�RXW�FHQVXVHV�VKRXOG�EH�HQKDQFHG�WR�LQFOXGH�MRLQW�SODQQLQJ��MRLQW�
resource mobilisation, joint training, one operation base and one census team. 

����,QWHQVLI\�VHFXULW\�VXUYHLOODQFH�LQ�0RVLUR�ZKHUH�D�KHUG�RI����HOHSKDQWV�ZDV�VLJKWHG�LVRODWHG�DQG�
vulnerable. This calls for immediate mobilization of resources to identify an ecologically suitable site to 
relocate this herd.

����&DUU\�RXW�DQ�LQWHQVLYH�VWXG\�WR�GHWHUPLQH�WKH�SUREDEOH�IDFWRUV�WKDW�PLJKW�KDYH�LQÀXHQFHG�WKH�YDULDWLRQ�
in the numbers observed and distribution of elephants during the 2014 census compared to previous 
censuses.

����&ROOHFW�DQG�FROODWH�H[LVWLQJ�GDWD�DQG�LQIRUPDWLRQ�WR�GRFXPHQW�FKDQJH�LQ�ODQG�XVH�DQG�SRVVLEOH�LPSDFW�
RQ�HOHSKDQW�DQG�EX̆DOR�GLVWULEXWLRQ�

����&DUU\�RXW�D�VWXG\�WR�DGYLVH�RQ�WKH�PRVW�DSSURSULDWH�PDQDJHPHQW�DSSURDFKHV�WR�DGGUHVV�REVHUYHG�VKLIWV�
in elephant distribution, numbers and land use changes. 

����.:6�DQG�7$:,5,�WR�GHSOR\�FROODUV�RQ�HOHSKDQWV�WR�GHWHUPLQH�VSDWLDO�DQG�WHPSRUDO�PRYHPHQW�SDWWHUQV�

����'HYHORS�D�IUDPHZRUN�IRU�D�ORQJ�WHUP�MRLQW�WUDQVERXQGDU\�ZLOGOLIH�PRQLWRULQJ�SURJUDPPH�

����&RPSOHPHQW�DHULDO�FHQVXVHV�ZLWK�JURXQG�VXUYH\V�WR�FROOHFW�GHPRJUDSKLF�SDUDPHWHUV�RQ�HOHSKDQWV�

����'HYHORS�D�FRUUHFWLRQ�IDFWRU�IRU�YLVXDO�FRXQWV�DQG�SKRWRJUDSKV�IRU�HDFK�FHQVXV�

����&DUU\�RXW�D�VWXG\�RQ�HFRV\VWHP�VHUYLFHV�LQ�WKH�VXUYH\HG�DUHD�

����&DUU\�RXW�DQ�DXGLW�WR�GHWHUPLQH�FDXVHV�RI�HOHSKDQW�PRUWDOLW\�LGHQWL¿HG�GXULQJ�HDFK�FHQVXV

6.0 RECOMMENDATIONS

6HUHQJHWL�0DUD�$HULDO�(OHSKDQW�DQG�%X̆DOR�&RXQW�5HSRUW
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6HUHQJHWL�0DUD�$HULDO�(OHSKDQW�DQG�%X̆DOR�&RXQW�5HSRUW

A large bull elephant in Kenya
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