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Abstract

Migration is important for many animals survival; however, due to human
impact the animals get more restricted. The African elephant (Loxodonta
africana) is a keystone species and dependant on long-distance movement.
When the migration is restricted this can cause conflicts, for example more
habitat destruction or crop raiding. In this study | document elephant migration
patterns in and out of Ol Pejeta Conservancy, Kenya. Camera-traps were used in
order to register the passages that later were compared with data of moon
phase, rainfall, month and time of the day. There was a variation in activity
depending on time of day and month of the year. Moon phase effected the
migration when using only the passages occurring during night (between 19pm -
7am). The amount of rainfall during the previous seven days effected migration
as well but not amount of rainfall during the previous 30 or 90 days. Possible
explanations of why the elephants migrate are water, food, human impact such
as settlements and predation by especially lions. Because the study only used
camera-traps at the boarder of the conservancy it is difficult to get a full picture
of why the elephants migrate and where they go and come from. By only having
one year of data there can also be hard to find a seasonal variation, which also
makes the task a bit harder. In order to confirm why the elephants migrate in
and out of Ol Pejeta Conservancy, more information with partly different
methods is needed.

Sammanfattning

Migration ar viktigt for manga djur, men pa grund av manniskors paverkan blir
djuren mer begransade. Afrikanska elefanten (Loxodonta africana) ar en nyckel
art och valdigt beroende av att kunna migrera langt. Nar deras migration blir
begransad kan detta skapa konflikter och till exempel mer forstorelse av
naturliga habitat eller dkrar. I denna studie dokumenterar jag elefanternas
migrationsmonster in och ut ur Ol Pejetas reservat, Kenya. Kamerafallor
anvandes for att kunna registrera antal passager som sedan jamfordes med data
pa manfas, mangd regn, manad och tid pa dagen. Det fanns skillnader i
aktiviteten for olika timmar pa dygnet och for olika manader pa aret. Manfas
paverkades endast nir passager under natten (mellan 19-7) jaimfordes. Aven
nederbord under de senaste sju dagarna paverkade migrationen, dock inte
nederbord under de foregaende 30 eller 90 dagarna. Mojliga forklaringar av
elefanternas migration ar vatten, mat, mansklig paverkan som t.ex. bosattningar
och predation av speciellt lejon. Eftersom att denna studie bara anvant
kamerafallor langs gransen av reservatet ar det svart att fa en fullstandig bild av
varfor elefanterna migrerar och vart de gar och kommer ifran. Genom att bara ha
ett ars data kan det dessutom vara svart att upptacka en variation for
regnperioder, vilket ocksa forsvarar uppgiften. For att kunna faststalla varfor
elefanterna migrerar in och ut fran Ol Pejetas reservat behdvs mer information
med delvis andra metoder.



Introduction

Migration occurs over a wide range of animal taxa and is important for survival
and reproductive success (Lennox et al.,, 2016). Many factors affect migration in
animals, such as seasonal changes (Madsen and Shine, 1996), environmental
factors such as availability of food, shelter, breeding (Dingle and Drake, 2007),
predation risk, competition and climate (Jachowski and Singh, 2015). Other
factors that influence migration are temperature, wind and humidity (Cahn,
1925). Ecosystems benefit from many animals moving between habitats which
make the systems more resilient to disturbance over time (Lennox et al., 2016).
This in turn can affect population size, nutrient transport and growth of
vegetation and can affect ecological characteristics such as community structure,
population size or carrying capacity, community interactions between nutrient
transport and vegetation growth and predator-prey dynamics (Wall et al,, 2013).
However, long-distance movement have been lost or is threatened by human
activity, such as habitat destruction and barriers (Bauer and Hoye, 2014). The
whole ecosystem can be affected if a species can no longer maintain a long-
distance movement (Wall et al, 2013) One animal that is adapted to long-
distance movement (Graham et al, 2009) and is affected by habitat loss is the
African elephant (Loxodonta africana).

Ecology and foraging

The elephant is a keystone species and has an important role in the food web
(Graham et al., 2009; Kohi et al., 2011). Elephants are also considered to be
ecosystem engineers (Jones et al., 1994), by destroying and disturbing trees and
shrubs they affect the ecosystem. This causes changes of the vegetation by
redistributing and improving available biomass for herbivores that feed at lower
heights, which have an affect population dynamics (Kohi et al, 2011). Elephants
are considered to be “vulnerable” according to the IUCN Red List (2008). The
hunting of elephants for ivory used to be the main reason of the species decline
and also why there are so few elephants now compared to before (WWF, 2017).
However, fragmentation and loss of habitat is a major problem since long
distance movement is affected (WWF, 2017). A reduction of areas to migrate and
availability for seasonal migration is likely to cause more habitat destruction and
biodiversity loss from the protected areas the elephants live in (Poole et al
1996).

Elephants are mixed feeders (Shannon et al.,, 2013) and consume the highest
amount per day of all terrestrial herbivores (Pretorius et al., 2012). Their diet is
seasonally variable where during the wet season they prefer green grass and
herbs (O’Connor et al., 2007) and switch to browsing during the dry season
(Codron et al.,, 2011). Elephants can change the landscape while foraging by
reducing plant biomass, changing species composition and increasing nature
patches (Vogel et al., 2014). These transformations made by elephants have
consequences for animals that are dependant on certain vegetation and are a
concern in areas dominated by elephants. By browsing, debarking, breaking of
branches and pulling up trees from the ground the elephants cause a decline of



the abundance of large trees; this is most common in areas with a high density of
elephants (Vogel et al, 2014).

Migration and behavior

Elephants can migrate over long distances (Galanti et al., 2006); the migration is
seasonally variable, temporally complicated and closely linked with rainfall
events (Cushman et al,, 2005). They generally move between different habitats
(Blanc, 2008), for example savanna, grasslands, dense forest and sometimes
desert. Migration is affected by environmental factors (Poole et al. 1996), for
example elephants are more concentrated around waterholes during dry
seasons and more dispersed during the wet season due to the higher amount of
available waterholes (Loarie et al., 2009b; Verlinden & Gavor 1998). There is
also a difference between individuals: elephants that come from a dry place
generally migrate more and over larger areas than elephants from a more wet
area (Loarie et al, 2009b). In order to avoid the warmest time of the day
elephants are more active during the night (Loarie et al., 2009b). This behavior is
also a way to avoid people, which is most likely due to human activity and
poaching (Shannon et al.,, 2009). Social behavior such as musth can also affect
migration (Schulte, 2000). Food and water resources are temporally and
spatially patchy, therefore elephants need to migrate long distances to specific
areas at specific times in order to survive (Cushman et al.,, 2005). Elephants can
also migrate in order to raid crop fields (Gadd, 2005; Harich et al., 2013;
Thouless and Sakwa, 1995), for example maize (Kikoti et al, 2010; Hahn et al,,
2017) and banana (Naughton-Treves, 1998). While raiding the fields the
elephants may destroy fences (Ol Pejeta Conservancy, 2016). This combination
can severely affect famers and threaten their source of income (Harich et al.,
2013) and may therefore cause conflicts with humans.

Human-elephant conflict

The conflict between humans and wildlife is one of the greatest challenges for
the survival of many large mammals, especially for elephants. One of the biggest
challenges in this conflict for farmers in Africa is elephant crop raiding (Sitati et
al., 2005), which is often local but the damage could be devastating for the
affected farms (Naughton-Treves, 1998). Besides that elephants usually cause
more damage than other species they are also more dangerous to humans than
other herbivore species as they can cause deaths and injuries (Sitati et al., 2005).
A better understanding of the how and when the elephants migrate within
human-dominated landscapes is important for conservation (Graham et al.,
2009). These findings would also, provide information in how to mitigate the
human-elephant conflict.

Aim and objectives

This study’s main objective is to analyse the elephant’s movement pattern to and
from Ol Pejeta conservancy, Lakipia, Kenya. The aim of this study is to record
when and to discuss why the elephants move in and out of the conservancy since
they might have enough resources inside Ol Pejeta. I analyse if the movements
correlates with environmental factors.



The questions that have been included in this study are:

1. When during day and night are the elephants more active?

2. Does rainfall affect their migration patterns; is there a difference between wet
and dry seasons?

3. Does moon phase affect the elephant’s migration patterns?

Methods

Study area

Ol Pejeta Conservancy is a private wildlife reserve situated in Laikipa, Kenya.
The conservancy is 90 000 acres (Ol Pejeta Conservancy, 2017) and is
surrounded by a 120 km electric fence except for three corridor openings (fig 1),
which all animals except rhinoceros can pass. All openings are facing north and
are lined with wooden pillars that are one meter high and separated by 55 cm
between each pillar. Corridor 1 is 183 m long and there are four cameras
situated along the corridor. Corridors 2 and 3 are each 34 m long and have three
cameras each. The cameras at each corridor are labelled A, B and C in order to
differentiate between them. In corridor 1 the fourth camera is labelled D. Due to
less activity in corridor one, only corridor two and three were included in this
study. Close to corridor 3 there is also a small local village and there is also an
unpaved road with limited car traffic outside both corridors. In the conservancy
there can be up to 300 elephants at the same time (Ol Pejeta Conservancy, 2017).
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Figure 1. Map of Ol Pejeta Conservancy pointing out the corridors.



Data collection

In order to collect data, motion-activated Reconyx HC600 Hyperfire camera traps
were used. The detection range of the cameras is 24 meters during day and 18
meters during night due to flash limitation (Reconyx, 2013). When an animal or
human approached the camera 3-5 pictures were taken with 1-5 seconds
intervals, the silent period between the sessions varied between 0-5 seconds. On
each picture the cameras also register date, time, temperature and moon phase.
Ol Pejeta’s field assistants collected these data on Fridays every week when they
also changed the batteries and checked that the cameras where working. One
year of data was used in this study, from first of June 2015 until last of May 2016.

Sorting of data

The field assistants at Ol Pejeta sorted the pictures in folders by date when the
data were collected. In these folders the data later was sorted into which
corridor and camera they came from. Later pictures were divided into species
folders for aardvarks, baboons, birds, buffalos, cheetahs, elands, elephants,
giraffes, Grant’s gazelles, human activity (humans, cattle, vehicles etc.), impalas,
interesting pictures (interactions between species), jackals, lions, leopards, rare
species, spotted hyenas, striped hyenas, Thomson’s gazelles, unknown animals
(for example if there are eyes only in the picture), warthogs, wild dogs and
zebras. After the sorting the folders were uploaded to Dropbox, in order to make
the upload easier only the species relevant for the study were uploaded.

[ downloaded the elephant pictures from Dropbox and sorted them in more
detail; every passage was recorded using Microsoft Excel 2011 (for macs). Each
passage was also given the image number, corridor name, camera number, date,
if the individual was full grown or a calf, whether the individual was going in, out
or along the corridor, group size, group number and if the individual migrated
with a group (called family) or alone (called solitary). If it was not possible to see
if the elephant was going in, out or along the fence, or if it was a calf or full grown
these factors were recorded as unknown. A group was defined as more than one
individual passing the cameras within five minutes after the last individual had
passed by. Each camera was installed with a 45 degree angle to the corridor, this
knowledge was used in order to estimate if the animals where going in, out or
along the fence. Later moon phase and rainfall were added to the excel sheet.
Moon phase information was found on the website Weather Underground
(https://www.wunderground.com/) and rainfall were taken from two different
weather stations located a few kilometres from the corridors. The days no
passages were recorded were also put in Excel as a zero in order to calculate
average number of passages per day for each month. However problem occurred
when pictures disappeared or the camera stopped working. These days was
recorded as a missing value, since I did not know if an elephant was there or not
and inserting a zero would mess with the results.

Statistics

Moon phase was first recorded from 0-100% of moon visibility at clear sky,
depending on where in the phase the moon was in, here 0% represented new
moon and 100% represented full moon. Later this column was divided into 3



phases where 0-33% was phase 1, 34-66% was phase 2 and 67-100% was phase
3. For further analysis the passages during the day were removed and only
passages at night (between 19pm and 7am) were included in the comparison of
each moon phase. Rainfall was calculated as the mean of the two weather
stations. From these data three different columns were made which represented
how much it had rained during the previous 7, 30 and 90 days. Later each
column was sorted separately after amount of rain from lowest to highest and
every day of the year was sorted into three groups with 122 days each in order
to test the rainfall.

Statistical analyses were conducted by using Microsoft Office Excel 2010 and
Minitab Express statistical software. All analyses were made regardless of
corridor and year. Activity was defined as number of passages and one passage
represented one individual going in front of the camera. The accepted value of
significance was when P was less than 0.05. An ANOVA was used in order to see
if passages were affected by moon phase, previous rainfall, hour and months.

Results

A total number of 3122 passages were recorded during the twelve months; there
were less than 365 days for each camera due to camera failures. Mean group size
was 9.9 elephants. The frequency of passages per moon phase 1-3 did not differ
significantly when all passages including on daytime were analysed. However,
when comparing the amount of passages per moon phase during night only
(between 19pm-7am), there was a significant difference between moon phases
(p<0.001, Fig. 2).

Mean passages per moon phase
during night

7 -

6 -
RS-
g,
&
=3 - I
3
= 2

1 .

0 T T

Moon phase 1 Moon phase 2 Moon phase 3

Figure 2. Mean passages +SE per night for different moon phases where phase 1 represents new
moon and phase 3 represent full moon.



Mean passages were affected by month (p = 0.004). During May and November
less migration seems to occur compared to other months (Fig. 3).
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Figure 3. Mean passages per day #*SE for different months.

When recording the number of daily passages in relation to rainfall there was no
significant effect for daily rainfall, i.e. passages per 24 hours on wet or dry days
and nights. The same was found for passages in relation to rainfall for the
previous 30 and 90 days. However, rainfall during the previous 7 days had a
lower amount of passages in period 3 which reflect the wetter days, i.e. the dry
phases had a higher frequency of migration (p<0.001, Fig 4).

Mean passages for rainfall every 7:th
day in mm
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Figure 4. Mean passages per day +SE compared to combined rainfall during the previous 7 days.
Rainfall is divided into three categories from lowest to highest amount of rain, seen here in mm.
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When looking at the sum of passages per hour and at the same time also
comparing when the elephants are going in and out of the conservancy, there is a
clear pattern (p<0.0001, Fig. 5). There were peaks of passages around 10 am and
18 pm. Most of the passages in to the conservancy occurred at 10 pm, however at
18 pm the elephants seems to migrate both in and out of the conservancy.
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Figure 5. Mean passages *SE during each hour, showing the mean of total passages and the mean
of passages going in or out of the conservancy.

Discussion

Migration of elephants can be affected by many variables, which makes it
complicated to study. These variables need to be assessed before conclusions can
be made and therefore this study documents when they walk in and out and
discusses possible explanations. Some relationships have been found between
elephant migration and moon phase, rainfall events, monthly and hourly
difference. Having only one year of data makes seasonal differences hard to
detect.

Waterhole and vegetation availability

Water in Ol Pejeta is abundant because of many of the artificial waterholes for
cattle. Outside the conservancy there is probably not as much water as inside Ol
Pejeta. However there are most likely also water sources outside. Food
availability is expected to be better outside of Ol Pejeta due to the lower
numbers of cattle and wildlife. Outside the conservancy there are for example
other conservancies, a ranch, farmland, human settlements, possible more
preferable vegetation but less security from human threats. Therefore when
walking out of the conservancy there is a possibility of better food but also a
higher risk of human interactions, which can maybe explain why elephants have
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a peak of migration during 18 p.m. and 10 a.m. when humans are less active.
Elephants migrate on average 5-10 km per day when they are provided with
much space and there are no extreme conditions (Holdgate et al,, 2016), but they
can migrate as much as 80 km in one day if necessary (Sheldrick, 2015). In order
to truly find out where the elephants migrate when they are outside the
conservancy GPS-collars or other methods such as drones have to be used.

Elephants are dependent on water resources (Smit et al., 2007). Therefore does
the presence of waterholes restrict elephant movements, especially during the
dry season or in areas that are drier (Harris et al., 2008). However, the
distribution of vegetation is also important and affects the migration patterns as
well. If suitable vegetation is further away from the water the elephants need to
migrate longer from water to the vegetation, even if there is a dry season or a dry
area. Elephants prefer areas with diverse and high vegetation production, keep
close to a water-source and prefer to move short distances each day (Harris et
al., 2008). There is also a difference in how dominant the group is and how far
they migrate (Wittemyer et al.,, 2007). More dominant groups have smaller home
ranges during the dry season with easier access to water, while less dominant
groups have a much bigger home range during the dry season. The same effect
of dominance is not seen during the wet season, when more resources are
available (Wittemyer et al., 2007). During the wet season elephants have more
resources, which could lead to less usage of natural corridors (Adams et al.,
2017). This could not be shown in this study, but would be interesting to see if
there is a seasonal difference between years.

Rivers may be preferred by elephants since they spend more time at rivers
compared to artificial waterholes, this is presumed to be because the river
provides water, vegetation and shade (Purdon and van Aarde, 2017). Elephants
can spend up to 18 hours foraging, therefore time spent on searching food is very
important (Clegg and O’Connor, 2017). Meanwhile the elephants prefer areas
with greener vegetation during both seasons, however more constrained by
water availability during the dry season (Loarie et al., 2009a). Vegetation
availability differs between vegetation variety and this differs between seasons
as well. The change in diet and range during the seasons can be explained by
grass and trees have different requirements for water and soil, which often
makes these resources occur in different areas (Clegg and O’Connor, 2017).

Predation and avoidance of other animals

No killing of elephants by lions (Panthera leo) inside Ol Pejeta has been reported
during the study period. However inside Ol Pejeta the lion population is 72 (Ol
Pejeta Conservancy, 2017) and is considered to be at maximum of how many the
conservancy can hold. Predation of lions occurs, however rarely found regularly
in their diets (Loveridge et al., 2006). There has been some findings of elephants
regularly hunting elephants, for example in Botswana (Joubert, 2006; Power and
Compion, 2009) and Zimbabwe (Loveridge et al., 2006). The installation of
artificial waterholes can cause the elephant population to stay resident instead of
their usual seasonal migration during the dry season (Power and Compion,
2009). With a high resident population of elephants the lions may specialize on
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them as prey. These killings mostly occurs on calves between 4-15 years old
(Joubert, 2006; Power and Compion, 2009), during the dry season (Loveridge et
al., 2006; Power and Compion, 2009) and at nights (Joubert, 2006). Mostly the
lions go after calves that are alone for different reasons (Loveridge et al., 2006).
For example during the dry season the elephants travel more long distances and
with years with more extremely water shortages there is more possible family
groups can leave calves that cannot follow (Loveridge et al., 2006). Calves that
have been orphaned by poachers can also be preyed upon (Power and Compion,
2009). This is one possible explanation the elephants therefore could avoid lions
inside or outside of Ol Pejeta, especially inside where there are a high number of
lions that can cause the elephants to be more stressed and perhaps use the
corridors more regularly than usual.

When being exposed to the sound of African honeybees (Apis mellifera
scutellata), the elephants have been found to act defensive by headshaking and
moving away from the bees (King et al,, 2010). Even elephants that not have
been stung by bees have a negative reaction to bee sounds (Vollrath and
Douglas-Hamilton, 2002). The elephants can also make rumbles while walking
away, these kind of alarm-calls differ from alarms when humans are present
(Soltis et al., 2014). Therefore it would be interesting to know if there are any
bees in or around Ol Pejeta, since elephants have been seen to avoid African
honeybees. The bees have also been successfully used to deter elephants from
raiding crops (King et al., 2009), possibly limiting some food sources, and
therefore could make the elephants migrate in and out of Ol Pejeta more often.
However how many bees that is inside or outside Ol Pejeta conservancy is not
known so this needs to be studied further.

Human impact on migration behaviour

Ol Pejeta is fenced and also has guards that patrol the area regularly in order to
reduce the risk of poaching and inside the conservancy there is not much risk of
human conflicts. It can therefore be considered as safe for the elephants. Outside
there is less safety and most likely more conflicts with humans, especially if the
elephants migrate to human settlements and farms. No recent poaching outside
Ol Pejeta has been reported during this study. Poaching also seems to decrease
overall in Kenya, however poaching still affects the elephant population (Ihwagi
et al, 2018). Even if poaching is low around Ol Pejeta previous experiences of
poaching and spearing may affect the elephants even today.

Poaching might alter the behaviour in elephants since it has been found that
poaching occur less in protected areas (Wittemyer et al., 2005) than unprotected
areas (Ihwagi et al., 2015). The elephants also increase their speed, both during
night and day, with higher poaching levels (Ihwagi et al.,, 2018). If elephants are
injured by poachers in a unprotected area they have been found to seek refuge
inside reserves (Ihwagi et al., 2015). Sometimes, however, the elephants can
build up a tolerance against humans, as it has been found they do not perceive
vehicles as a threat (Goldenberg et al., 2017). This could be because the
elephants do not associate vehicles as a mortality risk, as they do with humans
on foot. Most of the poaching occur on foot and often outside the protected area
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and is considered as a higher threat than tourist with vehicles by the elephants.
At the same time elephants can also avoid vehicles (Goldenberg et al., 2017).

If there is human settlements the elephant cows prefer to stay at least 5 km from
them (Harris et al, 2008). Elephants have been found to move faster trough
corridors that are affected by more disturbance (Adams et al., 2017). In this
study the small village of some dozen people at corridor 3 could have affected
the elephants. Probably some elephants avoided the area completely or during
certain times and move fast through the corridor. Compared to protected areas,
elephants move more quickly through unprotected areas (Douglas-Hamilton et
al.,, 2005; Graham et al., 2009). Unprotected roads are also avoided by elephants
who do not cross these areas, only one elephant in the study by Blake et al.
(2008) crossed an unprotected road, with a very high speed. This suggest the
elephants spend less time at these areas, and generally the elephants changed
their behaviour in response to risk of human interactions (Graham et al., 2009).
The elephants in this study where maybe affected by the small unpaved road
close to the corridors, however most likely not. In Blake et al. (2008) they found
that on small roads inside protected areas the elephants could cross the roads
routinely while unprotected roads were only crossed once and very fast. Since
the area on both sides of the road are wildlife conservancies I suggest the small
road close to the corridors are protected and therefore not considered as
dangerous. Elephants that spend more time inside protected areas have also
found to be calmer (Goldenberg et al., 2017). If there are more disturbances in
one corridor this could affect the results. Around 10 a.m. many of the elephants
came inside the conservancy, which may suggest that the elephants consider Ol
Pejeta as safer place during the day. However this cannot be confirmed by only
using my data.

Fences and artificial waterholes change the migration patterns of elephants
significantly (Shrader et al,, 2010). For example the elephants can revisit the
same place more often during the wet seasons (Loarie et al., 2009b). Generally
elephants are more dispersed during the wet season and with a fence they are
more restricted. Both artificial fences and artificial waterholes affect the
migration patterns by decreasing the difference between the wet and dry season
(Loarie et al., 2009b). It is therefore important to understand that this study
could be affected by these factors and may not completely reflect the elephant’s
migration patterns. However by using fences it is easier to protect endangered
species, especially by protecting them from poachers (Ol Pejeta Conservancy,
2017).

Crop raiding and the moon

Full moon can affect the elephants activity during crop raiding (Barnes et al,
2007; Gunn et al., 2014). Less crop raiding occur during the full moon, most
likely due to human activity and that the elephants can more easily be detected
during the full moon. In the present study there were fewer passages around
half-moon than around full and new moon. This might be an indication that there
was no correlation between passing the cameras and elephant crop raiding, but
we do not know. Barnes et al. (2007) was the first article showing that the moon
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affected elephant’s behaviour and only a few studies have been made on moon
phase effect after this, always correlating with crop raiding. It is possible that if
the cameras where situated by preferred elephant vegetation the result might
have been different. More studies need to be made in order to confirm the effect
on elephant’s migration during different moon phases.

Elephants are most likely colour blind and therefore only see two types of colour
during the day (Yokoyama et al, 2005). Overall the elephants can see quite well,
they can scan the horizon for other elephants or predators as well as see small
details when searching for preferable food (Pettigrew et al., 2010). Elephants are
active during both night and day, which indicate the eyes also are arrhythmic
(Kuhrtetal, 2017; Pettigrew et al., 2010). Lions can probably see much better
than elephants at night (Power and Compion, 2009). However, their nocturnal
activity pattern have been found to be constant during the lunar cycle (Cozzi et
al, 2012) and therefore the elephants migrating behaviour should not be
affected by lions (Gunn et al.,, 2014). Searching for vegetation can also be a
reason since it is probably harder to find vegetation when vision is less. During
the full moon they can see much better and therefore find the food easier and
maybe they migrate more in order to find their preferred vegetation. However
humans and lions also have improved vision at the same time and the extra
migration may be in order to avoid these as well. Elephants in Ol Pejeta also
break the electrical fence in order to go outside, presumably to raid fields or to
access areas with other good forage (Samuel Mutisava, personal
communication). These breakouts only occur at night and the elephants later
come back inside in the morning, suggesting the elephants avoid humans as
much as possibly when breaking fences.

Diurnal and nocturnal variations

Corridor activity has been found to occur mostly at night (18-06) compared to
the day (06-18, Adams et al.,, 2017). This does not correlate with the present
study that has about the same amount of movement during these hours. The
elephants activity occurs during the cooler periods of the day (Leggett, 2009),
which in Leggett’s study (2009) occurred between 7-11 pm and 15-19 pm.
However in present study there is only an obvious drop of activity around 14 pm
and the peaks of activity were around 10 am and 18 pm. This difference could be
due to that Leggett (2009) made direct observations, while this study does not
indicate exact activity patterns of the elephants for every hour, only when they
pass the cameras. It is also important to note that this data does not say what the
elephant did after passing the cameras; in reality they could have walked to a
place with better shade or food in order to eat later when it was cooler. Around
10 a.m. there is a peak of elephants going in to the conservancy (fig. 5), however
around 18 p.m. the elephants seem to go both in and out of the conservancy. In
total there were 1579 individuals going in and 1145 individuals going out. This
could have been because the elephants in this study generally walked in for
reasons unknown, or had not gone outside yet when the study ended. However a
much more possible reason would be that the cameras are positioned in a way
that they do not detect all of the individuals going out of the conservancy.
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Elephants have been found to manly drink from waterholes at dusk (Chamaillé-
Jammes et al., 2007), however this is not consistent as they have been found to
drink on day as well (Hayward and Hayward, 2012; Valeix et al., 2007). This
could explain elephants going in and out of the conservancy at certain times,
perhaps preferring different times to drink or different sites.

Monthly and seasonal variation

Variation between months differed significantly (Fig. 3). May and November had
less activity than other months. However, some of the cameras seemed to take
fewer pictures, or stop working completely sometimes in November and May.
How important this affected the study is hard to grasp, most likely it has an
effect. It is also important to note that in December there were most missing
pictures, where one week was missing completely. Therefore it is a possibility
that the elephants migrated less during May and November. With no other data
or articles to compare monthly variation, more data is needed to confirm this
variation. The cameras most likely stopped working because of lacking battery-
power.

Rainfall did not have a significant effect on the migration of the elephants, which
is surprising since less usage of corridors during the wet season have been found
in a previous study (Adams et al., 2017). Rainfall has previously been linked to
higher availability water and food resources, which have been seen to reduce the
use of urban corridors. Compared to our study, however, the corridors, in Adams
etal (2017), provided the elephants access to a river. Since there is no difference
found during the wet season (which would correlate to the previous 90 days),
this could suggest water might not the most important factor in corridor use at
Ol Pejeta. However, it has also been found that elephants may avoid people and
cattle during the wet season since both water and vegetation is more available
(Chiyo et al.,, 2014). Since Ol Pejeta has many cattle there is a possibility there is
an avoidance strategy that make the elephants use the corridors more than they
would if the cattle and people was not there. Looking at rainfall during the
previous 7 days, the elephants migrated more during categories 1 and 2, which
represent less rain. Loarie et al. (2009b) found that in areas that have more
water there were less seasonal differences in how much area that was covered
by the elephants. Furthermore, during the dry periods elephants migrate over
large distances between vegetation and waterholes. This could be the reason for
no significant difference in rainfall for the previous 30 and 90 days. Since Ol
Pejeta Conservancy has artificial waterholes the elephants do not need to
migrate in order to get water. Therefore it is possible that more migration occur
in front of the cameras because the elephants move between the stationary
waterholes in Ol Pejeta and preferred food source.

Implications and improvements of study

In order to truly find out why the elephants move in and out of the conservancy
more information need to be gathered. For example mapping the vegetation
inside and outside of Ol Pejeta could provide insight where vegetation is more
productive and diverse, which the elephants prefer (Harris et al.,, 2008). Since
vegetation availability difference between seasons (Clegg and O’Connor, 2017),
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this most likely influences the migrating patterns. Mapping the waterholes inside
and outside could also provide information if the elephants need to move in or
out of the conservancy in order to get water. An identification of the places
where poachers have been found would also provide good information.
Recording the place and if the poacher where inside or outside the conservancy
could be compared to the dates on cameras and see if there is any difference of
elephants going in our out these days. However since I have no knowledge how
much poaching inside or outside Ol Pejeta occurs this hypothesis could be hard
to test.

To find out what they do inside or outside the conservancy drones can be used in
order to see what the elephants generally do after passing the cameras, or in
what direction they are walking. However this need to be carefully used since the
elephants have been observed reacting to the drones when used for
photographs, and has effectively been used to scare off elephants from raiding
crops (Hahn et al., 2017). GPS collars can be used in order to find out exactly
what the elephants do all the time. However this is a quite expensive method
(Forin-Wiart et al., 2015) and in order to find why they move in and out of Ol
Pejeta, individuals that continues to migrate in and out during all the seasons
need to be identified first. There is also a possibility that individual elephants
mess up the data; one elephant can walk in and out more than others with
correlation to nothing. Therefore a study on the individuals would be interesting,
however there was not enough time for me to study this. Also identifying all the
elephants would not be possible since sometimes you only see the legs or trunk
of the elephants, it is too dark or foggy, etc. Here a drone might improve the
identification of the individuals.

Conclusions

e The elephants were more active during the day, especially around 10 am
and 18 pm. There were monthly variations with much fewer daily
passages during May and November.

e [ could not show a seasonal difference of passages except a small
difference when looking at rainfall during the previous seven days. The
lack of seasonal differences could be due to the limited amount of data of
one year.

¢ Moon phase has an affect on migration when only using the passages
occurring during night (19 p.m. - 7 a.m.), with fewer passages around half-
moon. In previous research moon activity has only been compared with
crop raiding and is therefore hard to make conclusions since we do not
know where the elephants migrate.

e Reasons for migration can be many, such as vegetation, waterholes,
predation and avoidance of for example humans, lions and bees. More
data needs to be collected in order to find out why the elephants walk in
and out of the conservancy.
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